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Hamilton’s biplane traveling above and beside the locomotive of the special train during his flight from New York to Philadelphia and return on June 13th. 


THE LATEST FORM OF RACING.—[See page 521.] 
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THE OPEN DOOR OF AVIATION. 
dissolving the injunction granted in favor of the 
Wright brothers against Curtiss, by Judge Hazel 
and the similar injunction granted by Judge 
Hand against Paulhan, the Circuit Court of Ap 
eals has simply followed a long-established precedent 
patent law As a general rule, preliminary injunc 
tions are not countenanced in patent cases, even by 
wer tribunals. The reason is not far to seek. Rarely 
ndeed is infringement so clearly established that a 
ourt is justified in restraining the manufacture and 
se an invention before the question of patent valid 
ty is decided The practice is in every way commend 


f preliminary injunctions were granted without 


the question of validity, many an honest 


endant business would be crippled until, after 
ears of litigation, his legal rights are clearly defined 
The hardship which results from too great a readi 
ess on the part of a lower court to restrain an alleged 
nfringer is excellently illustrated by this very in 
tion which the Wrights obtained against Curtiss 

nd Paulhan. As a result of the interlocutory decrees 
f Judges Hand and Hazel the Wright brothers have 
utrolied flying in this country for the last six 
onths Unless he filed a bond with the court, no 
aviator who used a machine equipped with ailerons 


wing warping devices, operated in conjunction with 


vertical rudder could make, sell, or fiy his appa 
atus in this country It is far from our intention to 
ensure the Wright brothers for the attitude which 
they have taken They are in every way justified 
in seeking to uphold their patents and in defending 
ghts which, unestablished as they are as yet from a 
egal point of view, are nevertheless the fruit of pains- 
aking experiments extending over years Probably 
e counsel of the Wright brothers themselves were 
iw much astonished by the willingness of Judges Hand 
nd Hazel to grant injunctions against Curtiss and 
Pauihan as the patent profession at large Curtiss 
least was a successful aviator before the Wright 
others decided to cast aside all secrecy and to show 
1 world what manner of machine was that of whose 
rformances they had darkly hinted Blériot, too, 
had been pluckily experimenting for some time 
before the Wrights flew in publi Curtiss was using 
ged wing tips in his earlier machines, with which 
e made public flights antedating the open flights of 
Wrights It is astonishing that the lower court 
should have failed to find in these facts a sufficient 
enflict of evidence to. deny the granting of an in 
inction 
Wi the reversal of the decision of the lower court 
the Circuit Court of Appeals, the development of 
ition in this country is now unhampered. Paulhan 
Somme Blériot, De Lesseps, and the rest of that 
iring company of French aerial pilots, whose ex 
ploits eniiven the press dispatches almost every day, 
e n it liberty to enter this country and fy with 
he fear of finding their hands and their machines 
d by a sweeping injunction Moreover, American 
entors will have the opportunity of improving ex 
ng machines provided with wing-warping devices 
vithout fear of incurring a fine for contempt of court 
Mui as wW should like to see justice done to the 
Wrigh we cannot but feel that the reversal of an 
granted contrary to established precedents 
‘ l it satisfaction by every aeronaut 
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interest as being absolutely 


torical and sentimental 
first prize of any kind offered in America for the 
encouragement of the art of aviation 
In this respect the trophy must forever be unique 
mong the countless cups ‘and prizes which will be 
offered in increasing numbers during the years to 
come Cups which are won year by year for certain 
special events and pass into the permanent owner 
ship of the winner possess a value and interest which, 
however great at the time, must necessarily become 
local and personal as the years go by; but a trophy 
hich carries the distinction of being the first to be 
offered in that early period of doubt and struggle 
which marks the inception of a great and difficult art 
such as that of flight through the air, must ever pos 


sess a value all its own, which will inevitably increase 
the 

In this connection, we 
entrants for the forthcoming long-distance, cross-coun 


with lapse of time. 


wish to draw the attention of 
for which such generous prizes have been 
that, upon their letter 
the Aero Club of 
official recognition, 
should 
(official 
Mr 
contestant 
the 


flights 
offered 
of 


try 
the fact sending a 


to 


to 
America, their 
if the 


seventy 


notification 
dis- 


to 


and 
the 
under 

Albany 


flights will receive 


tance covered be greater than 


seventy-five miles distance now consid 


eration) flown by Curtiss between and 
unless his record should 
of the year be the 
year 1910 is no 
any kind 


letter 


Poughkeepsie, that 


close will 
the 
of 

of 

was 


lith, 


surpassed before 
of the 
fee 


the 


be 


winner cup for There 
attached to such 
to that 
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published 


1910 


Curtiss, which 


of June being is neces 


sary. 
We 


recting 


wish, moreover, to take this opportunity of cor 
rather widespread impression that the cup 
succession As matter 
this character laid 
three times, he 
it in 


considerable 


the 


must be won three years in a 


of fact, 


down 


there is 
If 


its 


no stipulation of 
the 
whether 


a contestant wins cup 


becomes permanent owner, is won 


in years separated by 
Mr 
winner 


successive years or 
As 

upon 
he 


the forthcoming 


stand, Curtiss’s name 
the 


has made the longest flight 


matters 
the 


intervals now 
and 
1910; 


con 


inscribed for 1908 


So far, 


cup as 


is 
1909 for 


but if, during races, some other 
testant should exceed his figures and remain unbeaten 
of the be inscribed 


for 1910; successes in 


his name will 


close 
the 


years 


at the year, 


two similar 
give him the trophy 
Had Mr. Hamilton 


magnificent trip 


upon cup and 


would as a perma- 
be- 


and 


future 

made 
Philadelphia 
his 83-mile continuous cross-country flight would 
the of the 


nent possession entry 


fore his recent to 
back, 
have constituted 
1910 


can 


him present holder cup 
for 
It the value of this prize 
of 
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be of all 
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may be 
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that 
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will 
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will increase with names that 


is hope 
it 
and 
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THE INTERNATIONAL UNION FOR CO-OPERATION IN 
SOLAR RESEARCH. 
scientific critic called to 
of the most striking and important features 


F a were upon mention 


one 


of modern astronomical research it is quite likely 


that he would refer to the spirit of organized 
and practical coédperation which is manifested by ob 
servatories and astronomers By evolving suitable 


plans for joint efforts to enable each institution to do 


the work for which by equipment and position it is 
best suited, and by assigning through common agree- 
ment the particular part to be played in any given 


campaign, increased efficiency is secured, useless dupli- 
cation is prevented and the entire project under prose- 
cution can be advanced symmetrically and rapidly. 
The photographic charting of the heavens, the obser 
vation of transits and total solar eclipses, the study 
of the variation of latitude, and the 
the shape and mass of the earth, are a few familiar 
of effort by astron- 


investigation of 


instances valuable coéperative 
omers. 


More recently there has been an attempt to secure 


a similar harmony of effort and coéperation in the 
study of the sun, and in 1904 at the initiative of Prof. 
George E. Hale, director of the Mount Wilson Solar 


Observatory of the Carnegie Institution of Washing 
ton, there was formed among the visiting astronomers 
at the St. Louis Exposition an International Union for 
Coéperation in Solar Research. In the following year 
this Union met at Oxford, and in 1907 at the observa- 
France. This year, on August 29th, 
members of the International Union will assemble 
Mount Wilson, California, as the of Prof. 
Hale and the Solar Observatory of the Carnegie Insti- 
This meeting should prove unique and mem- 
be doubted whether there have ever 


so 


tory of Meudon in 
the 
at guests 
tution. 
orable, for it may 
astronomers and 
astrophysicists in solar as those 

ho accepted the invitation for the Mount Wilson 


been assembled many eminent 


interested studies 


have 
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conference. That such a gathering is largely an ap- 
of the astronomical 
science Prof. Hale the observatory under hig 
direction will be generally admitted, but at the same 
time distinguished and physicists 
will be able to examine for themselves this interesting 
institution and its novel and powerful instruments by 
means of which several new chapters in our knowledge 
of solar phenomena have been written and still other 


preciation important services to 


of and 


these astronomers 


discoveries, especially in the field of stellar evolution, 
seem destined to follow. 

To most of the visiting scientists who never beivre 
have made the pilgrimage from Pasadena up the slopes 
ff Mount Wilson the work of the Solar Observatory is 
familiar from accounts published in scientific periodi- 
No welcome before European as- 
tronomical distinguished 
upon de- 
surprising 
fifty 
important astronomical observator- 
and physical laboratories should decide to 
the Atlantic Ocean and the American continent 
and learn at first hand of work in which they are inti- 
interested. While it is a source of intense 
gratification to Americans that the Mount Wilson Ob- 
servatory has become so pre-eminent in the brief space 
of years, it be remembered that 
soiar astronomy and astrophysics are prosecuted with 


is more 
than 
abroad is always 
Therefore, it 
was afforded, 


cals. one 


societies its director, 


who whenever called to 


scribe its progress. is not 
that the 


representatives of 


when opportunity some 


ies cross 


to see 


mately 


some six yet must 
\igor at other institutions and by numerous astronom- 
ers. It is this circumstance that makes of importance 
the coming meeting of the International Union. 

The value of solar may be appreciated 
it is stated that the dry at Kodaikanal 
Southern India, where there is maintained a large ob- 
servatory, corresponds with the rainy season at Mount 
Wilson, when of course the regular daily photograph- 
of the is out of the question. With proper 
arrangements, therefore, it to obtain a 
photographic record of solar phenomena 
from station or another the earth’s surface. 
Likewise the visual observation of the sun-spot spectra 
s definitely apportioned among various observers, so 
that each group receives a portion of the spectrum for 
thorough study, the results of the various observations 
Again, so important 


work when 


season in 


ing sun 


is possible 
continuous 


one on 


being recorded on a common plan. 
in modern solar research has become the use of spectro- 
heliograph whereby the sun’s surface or limb is photo- 
graphed light of a single wave-length, according 
to certain definite arrangements, that there 
an important chain of observatories from India across 
Europe and America to the Pacific Coast, where these 
To record the amount 


in 


is now 


instruments are in daily use. 
of the sun’s radiation received at the earth’s surface, 
bolometers and other heat measuring devices are em- 
ployed at various stations and continuous records are 
In many cases it is quite obvious that local con- 
ditions may affect the the records. 
Accordingly there must be simultaneous observations 


kept. 
observations and 


at a number of stations extending over as long periods 
of as These are being secured with 
ever greater efficiency the members of the Inter- 
national Union for Codéperation Solar Research. 
Such codperative action is not intended to destroy in- 
or astron- 
a large 
in solar 


time possible. 
by 


in 


in observatory 
encourage it. To-day 
are engaged actively 
and no department of astronomy is a 
greater amount of progress being This 
all the more striking as it was only a few years ago, 
E. Barnard’s picturesque expression, that 


originality 
to 


or any 
but 


of 


itiative 
omer, rather 
number observers 
research, in 
made. is 
to use Dr. E. 
“the sun had almost been relegated to that limbo from 
which nothing new can ever come.” 
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Some interesting communications relating to the 
general study of the earth were presented to the In- 
ternational Geodetic Association, which met in Lon- 
don in September, 1909. The values of the oblateness 
and the equatorial diameter which have been deduced 
Coast 





from the triangulation established by the U. S. 
and Geodetic Survey agree closely with the values ob- 


tained from European surveys. Prof. Eotvos exhib- 
ited a torsion balance which registers variations of 
the force of gravity more rapidly than the pendu- 
lum, and with equal accuracy. The experiments made 
by Dr. Hecker in the Indian Ocean confirm the gen- 
erality of isostasis, i. e., increased density of the 
crust of the earth beneath depressions of the surface. 
Major Coningham has discovered one belt of more 
than normal density, lying beneath the Hima- 
layas, and a second parallel belt south of that 
range. Hecker has also succeeded in _ protect- 
ing a horizontal pendulum from temperature vari- 


ations sufficiently to detect an exceedingly small vari- 
gravity,, having a period equal to one-half 
of a lunar day. The variation attains two-thirds of 
its theoretical amplitude and gives the earth, as @ 
whole, a rigidity comparable with that of steel. The 
resistance to deformation is greater in an east and 
west than in a north and south direction. This dif- 
ference is probably caused by the earth’s rotation. 
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ENGINEERING. 

The British government has placed a submarine 
bell off the Lizard. It is suspended from a heavy 
tripod, which was lowered to the bed of the ocean 
at a point about two miles from land. The bell is con- 
nected by cable with the lighthouse, from which it 
will be operated. It is anticipated that, since steam- 
ers passing up the Channel all approach the Lizard, 
the bell will be of great assistance to them, particu- 
larly in time of fog. 

Very gratitying is the steady growth in efficiency of 
the successive submarines which are being tried out 
for the United States navy. The “Salmon,” built at 
the Fore River yards and designed for 11 knots at the 
surface and 10 knots submerged, established last 
month a surface record of 134 knots, and a record 
below the surface of 123/10 knots. Four torpedoes, 
discharged when the ship was at full speed in the 
submerged condition, scored what was practically a 
series of bulls-eyes. 

It is reported by the Engineering Agency of South 
Africa, Johannesburg, that an important body of iron 
ore has been found in Natal, within thirty miles of 
the railway and within seventy-five miles of the coast. 
Limestone has been located in large quantities at a 
distance of only a mile from the ore body, and coking 
coal has also been discovered in Natal. In view of 
the fact that the River Tegela, which is suitable for 
the development of hydro-electric power, runs through 
the iron ore property, it is likely that the new find 
will be turned to immediate commercial account. 

The removal of the twelve-year-old, 20-story Gil- 
lender Building at Wall and Nassau Streets in this 
city is certainly a record in house-wrecking. The time 
allowed was 45 days at a price of $50,000, with a 
penalty of $500 for every day exceeding that period. 
The work will be done within the specified time. The 
most difficult work has been the removal of the brick 
backing of the outside stone work. The steel frame 
was taken down, piece by piece, by knocking off the 
heads of the rivets and driving the latter out with 
a drift pin. The steel work will be available for 
other construction. 

The system of transmitting train orders in this coun- 
try by the telephone is making rapid strides. Statis- 
tics filed by the Interstate Commerce Commission show 
that the telephone is being used for this purpose on 
295 roads in the United States, on which 26,344 miles 
of road are operated by this method. On ten of the 
roads telephone dispatching covers 500 miles or more, 
and on five roads the distance covered exceeds 1,000 
miles; this being the case on the Atchison, Topeka 


‘& Santa Fé; the Chicago, Burlington & Quincy; the 


Great Northern; the Illinois Central, and the Penn- 
sylvania Railroad. 

The Bergen tunnel under Jersey City Heights, 
through which for forty years all passenger trains on 
the Erie Railroad have been run, will be abandoned 
on July ist for passenger service, and will be given 
over wholly to the movement ofsfreight. After.that 
date passenger trains will make use of a great open- 
air four-track cut, upon which the contractors have 
been at work for the past three years. The cut, which 
extends for 4,400 feet through the Heights, is 58 feet 
wide at the bottom, and varies from 45 to 85 feet in 
depth. It is intersected by four tunnels, where the 
material has been left in piace to carry the streets 
above; but none of these is of greater length than an 
ordinary train. 

In a recent fire test of the reinforced concrete floor 
of a tall building, the following excellent results were 
obtained. The floor panels measured 22 feet by 20 feet, 
center to center of the columns, and they were required 
to stand a test load of 200 pounds per square foot 
with a deflection not above three-quarters of an inch. 
In the test, the deflection under this load was only 
one-eighth of an inch. With a hot fire beneath the 
floor, there was an increased deflection of 114 inches. 
Water from a fire hose was then directed against the 
bottom of the now heated concrete, when the floor 
rose seven-eighths of an inch, leaving one and one- 
quarter of an inch deflection. This test, it should be 
understood, was made of a floor in the completed 
building. 


The New York, New Haven and Hartford Railroad 
have received from the Westinghouse Company a new 
Single-phase electric locomotive for the high-speed 
passenger service between New York and Stamford, 
which is of double the capacity of those already in 
service on the New Haven road. The specifications 
called for a locomotive which could haul a’ 1,500-ton 
freight train at a speed of 35 miles an hour on level 
track, where the train resistance was not more than 
6 pounds per ton. The locomotive was also to be 
capable of hauling an 800-ton passenger train at 2 
speed of 45 miles per hour. In the tests, 37 loaded 
cars, a heavy freight engine and a caboose were 
drawn from New Rochelle to Stamford, a distance of 
18 miles, in 27 minutes, the maximum speed attained 
being 49 miles an hour. 
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ELECTRICITY. 

It has been proposed that the surplus water from 
the canal locks at Lockport be utilized to generate 
current which may be employed in lighting the Erie 
Canal from the Tonawandas to Albion. Surely the ad- 
vantages such a system would offer would well repay 
the cost of installation and maintenance. 

An electric cable has been laid in Oneida Lake 
connecting Frenchman’s Island with the mainland. 
The distance is a little over a mile. The cable is to 
conduct current at 6,600 volts to the island, where it 
will be stepped down to 110 volts to be used for 
lighting the pavilions and amusement apparatus of 
the resort. This is said to be the first long-distance, 
high-tension submarine cable ever laid. 

The United States Senate has passed the bill intro- 
duced by Senator Depew governing wireless teleg- 
raphy. It requires that all wireless stations secure 
licenses from the Department of Commerce and Labor. 
The bill aims to prevent interference of messages and 
the sending of false distress signals and gives the 
army and navy messages the priority over commercial 
messages. 

For some years wireless telegraph experiments have 
been conducted by Dr. Frederick H. Millener for the 
Union Pacific Railroad. It is stated that the road is 
soon to establish a wireless telegraph system of com- 
munication with moving trains. Tall towers are to 
be erected at Sydney and Cheyenne, which will have 
a wide radius of communication. The system should 
be invaluable in the case of the interruption of wire 
service by storms. 

Illustrative of the rapid improvement in metal lamp 
filaments is the recent decision of the Chicago Rail- 
way Company to install tantalum lamps on all new 
cars and cars that have to be rebuilt. Before arriv- 
ing at this decision, a series of testS was conducted, 
extending over a period of six months. Lamps were 
installed on cars in regular service and accurate rec- 
ords were kept which demonstrated their efficiency for 
this class of work. 

The Legislature of Massachusetts recently appointed 
a special commission to inquire into the cost of living. 
Among the various reports is one showing the differ- 
ence in price of electricity in various cities of the 
State in the last twenty years. In practically every 
case the cost has been reduced very materially. In 
Boston, for instance, electricity cost from 20 to 60 cents 
per kilowatt hour in 1890, as against 11 cents at the 
present time. Taunton is the only city which shows 
no change, the price in 1890 and 1910 being 20 cents 
per kilowatt hour. , 

At the recent meeting of the National Electric 
Light Association in St. Louis, the committee 
on grounding of secondaries recommended that a 
rule be adopted requiring all circuits of under 150 
volts to be grounded. Previously, the committee 
had recommended that circuits of higher voltage 
should also be grounded, but a canvass of a large 
number of central stations showed that the danger of 
a breakdown of transformers and the short circuiting 
of high potential lines would be greater than the 
chance of a shock from secondary of 230 to 300 volts. 
For this reason, the recommendation regarding cir- 
cuits of more than 150 volts was withdrawn. 

Now that the thunder storm season is here, the 
Denver City Tramway Company is instructing its em- 
ployes in the safest method of running their cars 
during a storm. The motormen are ordered to let 
the cars coast as much as possible, so that in case of 
being struck by lightning, the vital apparatus of the 
car would not be so liable to injury. The motormen 
are also instructed to note, if possible, the position of 
the controller handle when the car is struck by light- 
ning. If the current were off, the injury would prob- 
ably be confined to the controller box. Otherwise it 
might damage the motors, or it might burn off the 
trolley wire at the base of the trolley pole. In the 
latter event, it would be necessary to have the car 
pushed back to the barns. 


Paris time was transmitted some days ago from the 
Eiffel Tower by wireless telegraphy to all wireless 
stations and ships fitted with wireless apparatus 
within a radius of 2,500 and 3,000 miles. The time 
signals are to be continued and will be sent at mid- 
night, and again at two minutes and four minutes after. 
The receipt of a signal will not enable a ship to de- 
termine its position or even its longitude, but will 
serve as a check on the chronometer. This test of 
wireless signaling for time at sea has brought up the 
question of the kind of error, in longitude, to which 
in these days of accurate navigation a ship is liable. 
An error accumulates with the time at sea and as all 
ships carry at least three chronometers, there should 
not after a lapse of 100 days be the least doubt of a 
ship’s longitude—that is within a few seconds—but 
the number of time signals scattered over the world 
is now so large that every steamer has the oppor- 
tunity of correcting its own chronometers more fre 
quently than is here suggested. 
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SCIENCE. 

Prof. BE. BE. Barnard informs us that on June §th 
he obtained a very good photograph of Halley's comet. 
The plate showed the tail drifting off into space, and 
a new one forming in a different direction. 


The collection of fresh-water sponges of the U. 8. 
National Museum is now being critically examined by 
Dr. Nelson Annandale, superintendent of the Indian 
Museum in Calcutta, who is an accepted authority on 
this subject. Under the title of “Description of a 
New Species of Spongilla from China” there has just 
been issued paper No. 1737 of the Proceedings of the 
U. §S. National Museum. In this publication Dr. 
Annandale describes as new Spongilla (Stratospon- 
gilla) sinensis, which appears to be allied to Spongilla 
aspinosa Potts, from which however it differs in its 
compact structure and lack of flesh spicules. This 
specimen was found on rocks in the canal in southern 
Kiang Su, near Shanghai, China. The type is in the 
collection of the U. 8. National Museum 


Prof. Negro of the University of Boulogne, has 
studied the radio-activity of dew. The precipitation 
was made on glass plates exposed in immediate con- 
tact with the soil for several hours, beginning at 
about eight o’clock in the evening. It is interesting 
to note that the water vapor was deposited entireiy 
on the surface turned toward the ground, while the 
opposite surface was quite free from any trace of 
moisture. From Negro’s experiments it would seem 
that, as in the case of snow and rain, the activity of 
dew disappears almost entirely in a very short time, 
which may be placed at not much more than haif an 
hour. The maximum radio-activity is detected not 
immediately after the introduction of the plates into 
an electro-static apparatus, but some minutes after- 
wards, in which respect it differs from snow and rain. 


In one of the Leopoldshall workings a blower of 
inflammable gas has been issuing, at a depth of 1,500 
feet, since August, 1904. The gas contains 83.6 per 
cent of hydrogen, 4.4 per cent of methane, and 12 of 
other gases, including neon and helium. The helium 
greatly preponderates over the neon, but the two to 
gether form about 0.17 per cent of the original gas; 
or nearly 1 per cent of the gas after removal of the 
hydrogen. The German chemist E. Erdmann has in- 
vestigated this gas, and he calculates that at least 
12 cubic meters of the above gases have escaped since 
the blower was tapped. He attributes the existence 
of the helium to the degradation of radium salts 
originally contained in the waters of the sea which 
furnished the deposits, and he regards the hydrogen 
as resulting from the radio-active decomposition of 
water, -the equivalent oxygen having disappeared in 
converting ferrous into ferric salts in the carnallite. 


Mr. Austin Hobart Clark, an accepted authority on 
crinoids, has recently published two papers in the 
Proceedings of the U. S. National Museum. The first 
of these papers, No. 1740, is “On the Origin of Cer- 
tain Types of Crinoid Stems,” and in which he dis- 
cusses the probable relationship between the column 
of the crinoid and the central or sur-anal plate of the 
echinoid, and how widely different types of columns 
may be reduced logically to a primitive common aa- 
cestor. Among his conclusions from the evidence he 
presents is that the stems of the recent and most of 
the fossil crinoids may be derived by supposing them 
to be the homologue of tNe central plate of the crineid- 
echinoid ancestor which has gradually become thick- 
ened and elongated and developed fransverse alternat- 
ing fractures which have metamorphosed into definite 
articulations. The second paper, No, 1743, bearing the 
title “A New Australian Crinoid,” is a description of 
a new species which he calls Compsometra lacertesa 
and which was obtained at Port Jackson, New South 
Wales, by Mr. J. Bracebridge Wilson in the summer 
of 1887-88. 


The late Prof. Garriott, of the U. S. Weather Bureau, 
was working at the time of his recent sudden death 
on a very promising method of long-range forecasting, 
based on the observation of departures from normal 
pressure in widely separated regions of the world. 
Telegraphic reports of the pressure at European and 
Asiatic stations are received every morning in Wash- 
ington, and were utilized for this purpose. The study 
of “correlative meteorology’—i. e., the interrelations 
of atmospheric phenomena in parts of the world far 
remote from one another—is now occupying the seri- 
ous attention of meteorologists in all countries, and 
is one of the two salient features in the recent devel- 
opment of their science; the other being the explora- 
tion of the atmosphere by means of kites and balloons. 
An international commission was recently organized, 
under the presidency of M. Léon Teisserenc de Bort, 
for the purpose of maintaining a world-wide tele 
graphic interchange of meteorological observations, so 
that in the future, if the plans of the commission can 
be realized, the forecaster will have at his disposal a 
daily weather map embracing the whole world, instead 
of a single country, 
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MODERN STEEL LOCK BAR PIPE CONSTRUCTION 


In considering the use of steel pipe as compared 
with ca ! pipe, it should be remembered that the 
vai ‘ ate pe depends on carrying capacity, 
gtrength and durability as well as cost. The accom 
panying il ation, Fig. 1, shows 48-inch lock bar 
pipe lying in a trench at Philadelphia, Pa., while the 
deta co ruction are noted in Fig. 2 It is held 
that the cost about 5 per cent more than riveted 
pipe, but it has greater strength and carrying ca 
par 

iy be tated that this capacity depends on fric 
tion, and riveted pipe presents an obstruction at every 
rivet and ev eire ir and longitudina eam 

it also aimed that the uniform section of the 
loet bar | without any obstruction of any kind 


from end to end of each length of pipe, materially 
red { tior Some engineers say the carrying 
capacity f lock bar pipe is from 10 to 15 per cent 
greater than riveted pipe or is equal to well-coated, 
iid iron pipe 

Test ch pipe at Lockport, N. Y., in 1909, 
showed a friction loss less than that given by Wat 

I lab for cast-iron pipe. It is well known that 
steel pipe is materially stronger than cast-iron pipe 
During a cloudburst ‘tn 1903, two 48-inch riveted steel 
pipe lines carrying 50,000,000 gallons per day for New 


a J I indermined and left unsupported for 
four days for over 35 feet, and in addition to the 
eight of the pipe and the water passing through 
t (al { tons), there were some thirty up- 
ooted trees piled up over the pipe which supported 
th nmense weight and pressure, without damage. 

It is coneeded that cast iron is brittle and treach 
erous at ix and though apparently sound one day, 
may prove defective the next, and break without a 
momer notice 


* It is of cours that the strength of any steel 


true 
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Before closing. 


LOCK BAR STEEL PIPE. 


After closmg. 


TAPER JOINT. 

















Fig. 1—LOCK BAR PIPE 48 INCHES DIAMETER IN 
TRENCH AT PHILADELPHIA, PA. 


pipe is equal to the strength of the joints. Single 
riveted joints have an efficiency of about 55 per cent, 
double riveted joints about 65 per cent, triple riveted 
double, buttstrap joints about 86 per cent, and welded 
about 90 per Lock bar have an 


100 per cent, and have greater strength 


joints cent. joints 
efficiency of 
than plates themselves, as all tests result in a failure 
of the plate, without injury to the joint. A 


diameter 7 


42-inch 
16-inch plate lock bar pipe was tested to 
1,050 pounds pressure, and the metal of the plate was 
stretched 4% inches with neither injury to the lock 
bar joint nor the least leakage along the same. Fur 
ther pressure was impossible, because of the blowing 
out of the riveted reinforcing pads at the inlet and 
the gage. 

It is maintained that lock bar pipe is from 20 to 30 
per cent stronger than riveted pipe and 10 per cent 
stronger than welded pipe, and experience has shown 
that the natural life of steel pipe when properly made 
and laid is fully equal to that of cast-iron pipe. 

Without doubt the life of all metal is 
was years ago, as nowadays electrolysis, sul 


less than it 
twenty 
phurous acid, galvanic action and other agents greatly 
most difficult to 
compare the life of pipe laid within the last twenty 


accelerate corrosion. It is therefore 


years and pipe laid prior to that time, because of 
these constantly increasing corrosive influences. 
——————>+- 8+ ______ 


According to experiments on the reception of radio 


telegraphic signals woen transmitting with a spark 
gap in compressed air, as compared with signals re 
ceived when an ordinary spark gap was used, there 
appears to be no advantage in using compressed air 
for this While the dielectric strength of 


the air is enormously increased, so also is the resist 


purpose. 


ance to the oscillatory spark, both appearing to in- 


crease in about the same ratio. 


THE WEARING QUALITIES OF MANGANESE ha oF 


Manganese steel is by no means a new material, 
but its application has been slow because of the diffi 
cultic which manifest themselves in giving its final 
forn It seems to have been discovered by Hadfield’s 
Steel Foundr Company, Sheffield, England, some 
thirty or forty years ago, when seeking a hard and 
tough substitute for steel when used for castings It 
was found that the mere increase of carbon in the 


stee! did not have the desired effect. Steel having a 


carbon content as was unsuccess 


high as 2 per cent 


fully tried It was known that when the manganese 
content of a steel somewhat exceeded 2.75 per cent, 
the alloy would be brittle. What was not known and 


what the Hadfield Company found out was that if the 


manganese were increased to a point ranging any 
where from 7 per cent to 20 per cent a steel might 
be produced which is remarkably strong and tough. 


Now this reversal of a leading property of an alloy 


py mere ly 


stituents is, as R. A. 


' 


ecedent in 


increasing the proportion of one of its con 
Hadfield pointed out, not with 
forming alloys of copper and tin, 
alloys seem to become harder and more 


brittle as the tin content rises from a low point up to 


a considerable percentage, say 35 per cent, but when 
more tin is present than the soft and tough copper, 
the alloy becomes softer. 

It was early found, however, that manganese steel 


refractory metal to machine. The proper 


produced a combina 


a very 





and toughness 
successful in resisting the cutting 
And 


application of this metal. We have 


ties of hardness 


tion that was very 


edge of the tool this characteristic is, even to 


day, a bar to the 


steels 





rh-speed capable of enormous performance 
igainst the pure carbon steels and cast iron 
Almost the only 
Now 
the grinding machine is of late become a strong com 


But its develop 


when used 
steels still hold out. 
to do is to use the grinder. 


but Manganese 


practicable thing 


petitor of the ordinary machine too}, 
enough to enable 


of cutting 


ment has hardly been carried far 


it to handle commercially the multiplicity 


operations necessary to enable manganese steel to 
have a general application to all the purposes for 
which tt is highly adapted. Further, it has been found 
difficult » roll 

But so ¢ t are the intrinsic capabilities of this 
materia I that, in spite of the diffi 
culttle of s red fort it has been pretty 
rapidly acquirir friends Cor le or example, the 


case of the Boston Elevated Railway Col ny This 


corporation operates its trar tion stem on a 


BY J. F. SPRINGER 


about 
more than 40 per cent 


track which makes a complete turn of 360 deg. 


every mile and a half. In fact, 


of the line consists of turns and sinuosities. Eighteen 


curves are on radii less than 100 feet, and sixteen 





MARO STELL 
ALOE MAM 
204 Days Mear 


MICHEL STEEL 
AAL E. OF th Rack 
204 Days Near 


Wear on 1/00 r00r wages, Mavewnns St, Cuvave 


MANGANESE STEEL 
947 Says Heer 





COMMERCIAL STEEL MANE 
ASCE 856 Rail 24e 
+4 Days Wear 


Mean on B27o0r wagiut, Parn Sr, Cvave 


Diagram showing extraordinary wearing qualities 
of manganese stgel rails. 

















This eurve has the small radius of 82 feet. 


THE PARK STREET CURVE OF THE BOSTON ELEVATED 
RAILWAY ON WHICH EXCESSIVE WEAR OF 
RAILS OCCURRED. 


feet. Soon 


became im 


and 150 
charge 


radii between 100 
operation began, those in 
pressed with the fact that an enormous destruction 
of rails was taking place on the This has 
been ascribed largely to the sharpness of the curves, 
and to the combination of grades and curves. It 
on the curve of the Park Street south-bound track 
where thc ordinary rail had a life of but about 44 
days. .The radius heme is 82 feet. At the same local 
ity, an open-hearth rail went out of service in 
less time. At Adams Square, where there is a curve 
of 89 feet radius, a low-carbon Bessemer, an 
hearth, and a high-carbon Bessemer rail were all tried. 
The last was the only one which had even a moder- 
ate life—10144 months. Nickel steel was tried on a 
100-foot curve at Haverhill Street. But its life was 
less than that of a high-carbon Bessemer rail at the 
location, the two periods being 6 months 19 
days and 11 months 13 days. Apparently, however, 
obtained from nickel than 
this instance would indicate, as Mr. Steward, the road 
master, regards the nickel-steel rails as comparing 
well with ordinary steel. The company tried manga 
nese-steel rrils as well. In one case, a nickel-steel 
rail was put in between two manganese-steel rails, 
with the result that after the lapse of 204 days it 
had to be taken out because of its failure to equal its 
companions. The center of the head had been 
down over % inch, while the corresponding position 
on a manganese-steel rail disclosed a reduction of but 
3/16 inch. But perhaps a more striking example is 
that of a manganese-steel rail at the Park Street sta- 
tion, where the wear was the same in a period over 
four times as long. In fact, a manganese-steel 
laid on April 26th, 1902, showed loss from the top 
surface amounting to only about 9/16 inch after the 
lapse of 2,409 days. The accompanying engraving 
shows the Park Street curve. 

An examination of Figs. 1 and 5 will show, how- 
ever, that the edge, where the transition surface from 
cone to flange acted, suffered considerably. In fact, 
the corporation now protects the manganese-steel rail 
from side friction by, means of a guard rail. It is 
probable that some, perhaps a large, part of the wear 
from the flange has been prevented. At any rate, Mr. 
Steward has expressed his opinion that the manga- 
nese-steel rail will not resist the flange action nearly 
as that of the cone. 
it should be observed, the manganese-steel 
(Concluded on page 527.) 


others have 
after 


curves. 


was 


even 


open- 


same 


better results were steel 


worn 


rail 


so well 
Now, 














jt NE 25, 1910, 


Scientific Americanfi 


517 


THE CONTAGIOUS DISEASES OF METALS 


THE RESEARCHES OF PROF. ERNEST COHEN 


It has been known for some time, and probably even 
in antiquity, that metals are subject to diseased con- 
ditions. Prof. Ernest Cohen’s researches have thrown 
considerable light on this question and have demon 
strated, moreover, the contagious nature of such dis 
eases, that is to say, a piece of diseased metal has 
the power of infecting, by a sort of catalytic action, 
a piece of sound metal with which it is in contact. 

TIN PEST. 

In 1851 Erdmann, in a communication made to the 
Royal Society of Sciences at Leipsic, called attention 
to a peculiar structural modification of tin which he 
had observed in some old organ pipes. He attributed 
the change to the vibrations to which the metal had 
been subjected. In 1869 Fritzsche of St. Petersburg 
published observations of similar phenomena, and 
expressed the opinion that the alteration in the nature 
of the tin was due to the action of severe cold to 
which such tin had been exposed, and verified the 
correctness of this theory experimentally. Other in- 
vestigators turned their attention to this subject, but 
the true nature of the modification and the exact con- 
ditions governing its appearance and development 
were not fully understood until they were determined 
by Prof. Cohen. 

The disease studied by Erdmann and Fritzsche is 
designated by Prof. Cohen as tin pest. The metal 
thus affected swells in_ spots, forming wart-like 
blisters, from which small drops issue and hang sus- 
pended in very much the same manner that drops of 
quicksilver will adhere to poli*sed copper coins. In 
the further progress of the disease, the blisters be- 
come larger and the metallic 
gloss disappears more and more. 


it was before heating. If modified, tin is heated to 
fusion, an appreciable proportion will remain in the 
oxidized state. The molten portion will upon solidifi- 
cation assume the appearance of ordinary tin, and if 
cooled to a low temperature, it can be transformed 

















Brass kettle corroded by the wrought metal 
disease. 


again into the gray modification. Ordinary tin has a 
specific gravity of 7.28, but gray tin is considerably 
lighter, having a gravity of only 5.75. 

Prof. Cohen directed his attention at first to deter- 
mining the temperature at which ordinary tin is 


formation might proceed in either direction. 

Prof. Cohen employed two independent methods for 
determining this critical temperature. One, an elec- 
trical method, consisted in bringing two separate 
bodies of gray tin into a vessel containing a 10 per 
cent solution of chlorostannate of ammonium The 
two bodies of tin are connected with an apparatus 
permitting the experimenter to observe and measure 
any electromotive force arising in the cell. As long 
as both bedies are of the same temperature, there is 
no electromotive force. But if ove of the tin bodies 
is given the temperature of boiling water, and the 
other that of cold water, the heated body is trans 
formed into ordinary white tin, while the cooled body 
remains gray. The electromotive force manifested 
under these conditions was measured at different tem- 
peratures. At about 20 deg. C. the electromotive force 
was equal to zero, indicating that the critical tem 
perature is in the neighborhood of 20 deg. C. Prof. 
Cohen also found that the presence of the chiorostan- 
nate of ammonium solution accelerated the transfor- 
mation considerably, in both directions. 

The other method was a volumetric one, based on 
the fact, stated above, that the two forms of tin have 
different specific gravity. The apparatus employed is 
very similar to an ordinary thermometer, except that 
the capillary tube is open at. the top. The lower part 
of the bulb is filled with gray tin, the upper part 
and a portion of the capillary tube with a liquid 
inert relatively to tin, such as petroleum. The appa 
ratus is heated to a temperature (say 25 deg. C.) a few 
degrees above the probable critical point, so that a 

portion of the gray tin is trans 
formed into the white variety 








The interior of the mass is 
affected last, as can be shown by 
sawing through the metal whose 
surface has become quite dull. 
When the entire mass has been 
transformed, it crumbles read- 
consists partly of a 
granular similar to 
sand, and partly of more or less 
consistent fibrous lumps of all 
sizes up to that of a fist. When 
a piece of tin is cooled artificial- 
ly, the modification appears first 
at isolated spots, from which it 
spreads in wart-like blisters and 
later forms a columnar struc- 
ture. 

Tin thus modified by the 
action of cold is distinctly gray; 
the application of heat produces 
a remarkable change. Even by 


ily, and 
powder 














Then the apparatus is kept for 
some time at a constant tem- 
perature of say 21 deg. C. and the 
behavior of the petroleum col- 
umn is observed by means of 
the scale. After a few minutes, 
it will be found to have fallen a 
few millimeters, thus indicating 
that 21 deg.C.is still above the 
critical temperature, for as long 
as the formation of white tin 
continues, the mass of tin con- 
tracts in volume, owing to the 
greater specific gravity of white 
tin. The temperature being then 
kept constant for a time, say at 
15 deg. C., observation will show 
a rise of the petroleum column, 
thus indicating that the volume 
of the tin has increased by the 


formation of the _ specifically 














merely covering it witk hot 


water, the dark gray color is Antique coffee pot perforated by the tin 


caused to become materially 
lighter, approaching that of 

ordinary tin. The change is’ due to the tempera- 
ture exclusively. If a specimen of powdery 
modified tin is heated in a_ closed 
means of a water bath, it not only 
lighter color but decreases in volume 
ceptibly. If it is then cooled again below the freezing 
point of mercury, it again becomes almost as dark as 


vessel by 
assumes a 
quite per 














disease. 


transformed into the gray modification, the results 
obtained by former investigators differing widely, 
some having found 35 deg. (Centigrade) as the 
critical point, others 100 deg., etc. Fritzsche’s experi- 
ments indicating that the transformation was enantio- 
tropic or reversible, it was to be expected that there 
would be a definite temperature at which the trans- 

















Infected leaf tin. 


Results of inoculation with wrought 
metal disease. Cc. 














lighter gray tin, so that the crit 
ical point must be above 15 deg 
By successive operations a 
gradual approach to the critical 
point is obtained by working at temperatures alter 
nately above and below said point, and when the 
limits have been restricted sufficiently, interpolation is 
resorted to. This method also showed that the critical 
temperature must be in the neighborhood of 20 deg. C., 
and careful determination proved it to be almast ex 
actly 18 deg. Centigrade (about 65 deg. Fahrenheit}. 
Since all tin utensils employed by us are made of 
the white modification, it follows that they are gen- 




















A sick block of Banca tin three weeks after infection. 





Metal infected by tin pest, 


CONTAGIOUS DISEASES OF METALS, 


Infected sheet tin from Rotenburg City Hall. 
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erall able ndition and liable to be trans 
I par ! I gray vari except on days 
y n th mpera ‘ x ds ¢ ] Fahrenheit 

The second method described above was also util 
i it ascertain at wi ten rature the transforma 
tic f \A l tit } i iI proceeds with the 
greatest rapid 1 this is id to be th ise at 
abot ; b ide bel« oO (al { t deg. |} 
bel r 

An interesting discover wa that the transforma 
tion is hastened considerably by the presence of a few 
partwies or zg of gray tin It follows that if 
an inte d Piece or ol ct of white tin is left to 
itself temy atul b f leg. Fahrenheit, the 
transformation proceed constan und with 1 

‘ ng id for ¢ h particle of gray tir is 
BOC as it i 1, be mes a new eg nm a lera 
n he transit t I Prof. C« n ha given tl 
phet I of tin pest in view of the germ 
like or it th i yn of the gray tin particles, and 
ils \ of t tl ‘ ’ if l is 
pract ruined t I ratior rf) T t 
n i nded i grea sses owing to tl 

ong oxida n which tal pla luring the heating 
ol nt th fine divided ondition of he 
z tin 

rt formatior f blisters duri th onversion of 
the tir ) gra variet i 4 natural consequence 
‘ ti inc! of volume, since gray tin is about 2 
per nt ligt in white tin 

Tin arti h have been exposed to low tem 
perature for a long time sa several centuries 


be expected to exhibit a maximum of 


detericratior This is indeed the case, as has been 


proved by the condition of antique tin vases, medals 


and other objects dug up in our times In museums 
too, thé leterioration of tin articles has been ob 
erved frequently, but the cauge was not understood 
and no remedy was known In the light of Prof 
Cohen's discover the remedy is simple we have 
only io see to it that the articles are never exposed 
to a temperature below 18 deg. Centigrade (65 deg 


Fahrenheit) Investigation has shown that in many 


cases where excessive and apparently unaccountable 


been reported the 


deterioration of tin articles had 


articles had been exposed to low temperatures during 


WROUGHT METAL DISEASI 


observed by R. von Hass 





trange phenomena were 


linger at the tinne solder seams of an air-compresso! 
made f tinned sheet iron rhe solder had melted 
away in spots, as it were, and had assumed a crystal 


line structure; the tin covering of the sheet iron had 


become granular and dul! on its entire surface It 


was unlikely that the result was due to tin pest, since 


the compressor had seldom, if ever, been exposed to 


temperatures below 18 deg. Centigrade R. von Hass 


that of this diseased tin 


sound tin, and that this was apparently 


linger ascertained pieces 


would infect 
thus indicating again 


independent of the temperature 


that the form of tin pest previously recognized was 
observed transformation 
wart-like 


gradually, 


cause of this newly 


The tin became crystallized in minute 


bodies and the dull portion would spread 


but the rate of growth decreased with the increasing 


lietance: from the center of infection R. von Hass 
linger’ thought that the phenomenon was due to crys- 
tallization, and continued his experiments, showing 


that the a lower melting point than 
the original meta 
of 232 deg He 


one side would become 


modified tin had 


] Centigrade instead 
infected on 


Other 


about 205 deg 
also found that tin foil 
modified on both sides 
seemed to indi 


experiments made by him, however 


cate that the crystallization theory was erroneous, and 


he published the result of his observations with an 


acknowledgment that he was unable to account for 


them. An untimely death having prevented von Hass 
linger from concluding his investigations, his teacher, 
Prof. Guide Goldschmiedt, of Prof 
Cohen's attention to the unexplained phenomena and 


Prague, drew 


suggested that he continue the research 

Prof 
and verified them in many 
the small lead contents of the tin would in no way 
be held re result He first believed 


that the phenomena might be 


Cohen repeated von Hasslinger’s experiments 


ways. He ascertained that 





sponsible for the 
explained by the forma 
modification of tin, which is un 


161 deg. C., having a ten 


tion of the rhombi 


stable at temperatures below 
dency to resume the normal tetragonal form. If this 


hypothesis had correct, the phenomena should 


have been absent at temperatures of 161 deg. C. and 


been 


above. Experiments, however, showed that the trans 


formation inte the new dull, powdery form of tin took 


at 184 deg. C. even more rapidly than at lower 





temperatures I hypothesis therefore had to be 


abandoned 


Prof. Cohen then t t another explanation, 
based on two well-known fact First, that a metal 
which has been subjected to a tensile or to a com- 


pression strain (such metal being designated as 
“wrought metal” by Prof 


solution pressure higher than the same metal 


Cohen) has an electrolytic 


if it 


Scientific American 


been subjected to mechanical forees; second, 


ha not 


that several metals, tin among others, have the prop 
exhibiting a 


more par- 


erty of recrystallization, that is, of 


growth of their individual crystal grains, 
ticularly at high temperatures 
known that two specimens of “wrought 


identical in an electro 


metal i ldcm absolutely 

tic sense ul wrought metal” is in an unstable 
condition, having tendency to return to the condi- 
tion ol 1 rought metal This tendency, slight at 
ordinary temperature ought theoretically to be 
trengthened by an increase of temperature, within 
certain limits, and it is also to be expected that in 
eculaticn ith the form most stable under the par- 


conditions of the case, would hasten the 


ticular 


transformatior These theoretical deductions have 


been fully confirmed by experiments 
Prof. Cohen cleaned some plates of tinned sheet iron 
ith hydrochloric acid and potassium chlorate. This 
produces, in a short time, the well-known metallic 
moiré effect The surface is then washed carefully 
nd rubbed with a fine handkerchief The plate so 


a highly polished 
to 184 


infected and ac- 


prepared is pressed in a vise against 


tinned sheet iron, and upon heating 


deg. C. the polished plate becomes 


infecting others if however 


polished, no modification will 


quires the 
both 


occur 


property of 
plates are highly 


Another experiment consisted in applying to 


a moiré plate such as mentioned above, some powdered 


infected tin foil and on top of this, a polished plate 


of tinned sheet-iron. Heating to 100 deg. C. caused the 


polished plate to be affected immediately, while the 


remained unaltered even after 24 hours 
(rolled tin, tinned 


moire 


plate 
It follows that wrought tin’ 
foil) considered an unstable 
The 


temperatures is the 


sheet-iron, tin nust be 


process of recrystallization form 


product in 
which is stable at ordinary gray 
transformation is extremely slow at such 
Within 


temperature increases the 


tin, but the 


temperatures certain limits, an increase of 
rapidity of transformation. 
stable form also 
appreciably. Tinned 


unstable con- 


Contact (inoculation) with the more 


accelerates the transformation 
are alw Sin an 


sheet-iron and tin fo 


dition; above 18 deg. C. there is a tendency of trans- 


formation into the “unwrought tin” variety, and 
below 18 deg. C. there is a tendency to assume the form 
of “unwrought tin” and also that of the 


Hasslinger are 


gray tin. 
The phenomena observed by von 


therefore due to structural changes wrought by the 
mechanical processes to which the metal is subjected 
during manufacture Hence the name “wrought metal 
ase selected by Prof. Cohen 

above it 


in the 


In view of the considerations developed 


would be natural to find similar phenomena 


behavior of metals other than tin As a matter of 
fact, several such cases were brought to the attention 
of Prof. Cohen and his collaborator, Prof. Katsuji 
Inouye. Lamp fonts made of rolled brass were found 


corroded in a short time, so as to 
This could be 
a transformation 


stable 


badly 
exhibit cracks and 


to become 
readily ex- 


holes 


plained as due to a recrystallization, 


metal more under the 


Similar effects of 


into the form of the 


particular conditions corrosion 
were observed on brass door handles, and Prof. Cohen 
also thinks that “wrought metal disease’’ accounts for 
the peculiar deterioration of the rolled lead roof of a 
sulfuric acid factory. The temperature of from 40 deg. 
C. to 60 deg. C., to which the roof had been exposed, 
was very favorable to the recrystallization process. 
— >+o+e a 

The 


Current Supplement, 


The opening article of the current SuppLeEMENT, No 
1799, describes a saw-dust compressing machine.—Re- 
locomotives are dis- 
article on 


cent developments of American 
cussed.—Mr. Leon A. Hackett’s 
the Processes in Cotton Spinning is concluded.—Prof. 
J. A. Ewing work of Lord Kelvin in 
telegraphy and navigation—In an excellent article 
entitled “Oil Field Phenomena,” Mr. A. Beeby Thomp- 
son gives a brief review of the mode of occurrence of 


excellent 


reviews the 


petroleum and the means adopted for its search and 
recovery Mr. R. T. Hewlett milk 
from the Metchnikoff standpoint.—Plant anesthetics is 
Leonard Bastin 


writes on soured 





explained by S 
+O ee 

in the Electrician that the Chicago 
is considering five 


It is reported 
Elevated 
plans to solve the 


Commission 
problem of “through 
Thirty-eight plans were 


Railway 
routes” for 
elevated trains in that city 
submitted to the Commission, and five of these were 
more careful study. Mr. B. J. Arnold, 
feels that 
progress has been made in narrowing down the work. 
that each of the four elevated rail- 
ordi- 


selected for 


who is chairman of the Commission, 
It is pointed out 


wey companies is operating under a separate 
nance granted by the 
of the elevated lines is caused by the joint use of the 
“down-town” Union The companies are doubt- 
ful whether they can afford to haul passengers for a 
greater distance than about six miles for five cents, but 
there is apparently a desire on the part of everybody 


concerned to reach a solution of the question. 


loop 


city, and that the inter-relation ~ 
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Correspondence. 


A CALL TO AMATEUR WIRELESS OPERATORS. 

To the Editor of the Scientiric 
The amateurs and experimenters in wireless teleg 
raphy in New York city and Philadelphia have started 


AMERICAN: 


a movement to organize all the amateurs in America 
with a view of expressing to Congress the opinion of 
the organized amateurs as regards restrictive legisla- 
tion. The amateurs desire that a full opportunity may 
be given them to express their views to Congress be 
fore any of the pending bills be enacted into law. 

I have been retained as counsel for this movement. 
If your valuable paper will publish this letter, I trust 
that every wireless enthusiast throughout the United 
States will send his name to me at my office, Hibbs 
Building, Washington, D. C. 

Gro. HirkAM MANN 


—+-6->-<— : 
** MECHANIPULATE.”’ 
To the Editor of the Screntiric 


Relative to 
word proposed by Mr 


AMERICAN: 


your suggestion, regarding the new 


Wood, namely, ‘““mechanipulate,” 


it seems to me rather complicated, and I would sug 


gest that the more homely term, machining or ma- 
chined, would be far more appropriate in the appli 
cation which he suggests. E. W. Moorina. 


Waterbury, Conn. 
[The mechanipulate 
“machining” but to the 


term does not refer to the 
handling, i. e., 


piece of work 


mechanical 
moving, placing, centering, etc., of a 
—Ep. | 
——__——»<+ 0 >e—.-————=| 
GIVING THE APPEARANCE OF RELIEF TO PICTURES. 
To the Editor of the Screntiric AMERICAN: 
A simple method of giving the appearance of relief 
to pictures can be seen by the experiment that if a 
minute cylindrical fluting on a 


sheet of glass with 


side held against a photograph, with the series of 
flutes vertical, be viewed through, the dispersing 
light gives the picture a _ stereographic effect of 
solidity. ° 


The utility of a minutely fluted dispersing picture 
cover glass screen therefore can be shown, which is 


caused by the semicircle dispersion by the cylindrical 
flutes of the light that is reflected by the photograph 
The determining factors are the minuteness of tie 
fluting and the position and the thinness of the view- 
ing screen. 

The dispersion of the light py the refraction through 
these adjoining flutes of this stereoscopic screen pre 
a different appropriate view of the 
picture, which produces the impression of solidity and 
depth A. F 


London, England 


sents to each eye 


Woop CHENOWETH 





Scientific American Prizes for Inventors, 


The Scientiric AMERICAN Offers $100 in three prizes, 


to be who gives the best 


invention, 


awarded to the inventor 


account of how he conceived his how he 
developed it in actual practice, and how he succeeded 
in selling it. This sum of $100 to be distributed as 
follows: $50 to the best account, $35 to the second 
best account, $15 to the third best account 

There is no limitation as to subject matter of the 
invention. In other words, the invention may be a 
household utensil, a game, a piece of electrical appar 
atus, an improvement in railway construction, a metal- 
lurgical process, etc. The following conditions, how- 
ever, must be observed: 

1. The invention must be patented. 

2. The inventor must have actually sold his patent, 
and the invention must have been commercially in- 
troduced. ° 

3. The account of the inventor’s success must not be 
longer than 800 words. 

4. The composition, letter, or article must be type- 
written on one side of the paper only. 

5. The inventor must sign his offering with a pseu- 
donym, and inclose it in a sealed envelope, upon which 
the pseudonym is written. A second sealed envelope 
must be provided, bearing on the outside the pseu- 
donym under which the offering is submitted, and con- 
taining the real name and address of the contestant 

6. Contestants must address their offerings to Inven- 
tors’ Prize Editor, ScrentTiric AMERICAN, 361 Broad- 
way, New York city. 

7. The contest remains open until August 15th, 1910 
Judges will select the essays which, in their-opinion, 
have won the three prizes and give them to the Editor 
of the Screntiric AMERICAN, who will thereupon open 
the sealed envelopes containing the true names of the 
contestants, and notify the winners of the prizes. 

8. The Editor of the Screntiric AMERICAN has the 
right to publish the prize winning articles or letters 
as well as those which may not receive prizes. 

9. Unsuccessful letters cannot be returned. It is 
therefore urged that the contestants preserve copies 
of their contributions, 
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Independence Day Casualties, 
BY JOHN B, HUBER, A.M,., M.D. 

In these columns of the issue of July 3rd, 1909, 
under the titie “Tetanus and the Glorious Fourth,” I 
submitted data regarding the dreadful injuries and 
deaths suffered year after year by our children and 
youth because of the methods with which for a century 
and more our people have been celebrating Independ- 
ence Day. I pointed out that the greatest danger lay 
in tetanus or lockjaw; and that most of the cases of 
“Fourth of July tetanus” have come about through 
the use of blank cartridges in toy pistols and of giant 
firecrackers. 

| dwelt upon the tetanus bacillus, the germ responsi- 
ble for this disease, which is introduced, in impreg- 
nated dirt, into wounds—sometimes very slight in- 
deed—of the face, hands, and feet. I noted that the 
incubation period of tetanus (while the toxins gene- 
rated by the bacillus are disseminating in the bloods 
and before the dreadful symptoms develop) is from 
five days to a fortnight; that prophylactic injections 
of anti-tetanus serum, if given immediately after the 
injury, will almost certainly ward off this disease, 
which before its introduction was fatal in more than 
four-fifths of the cases; that practically all health de- 
partments are now open on Independence Day, pre- 
pared to provide this antitoxin, when asked for it by 
telephone; that in the event of any wound, immediate 
and heroic surgery is imperative; and that if any 
such wound be examined under the microscope for 
the secretion, the latter’s absence after several exami- 
nations should greatly allay fear of the disease de- 
veloping. 

During several years past humane citizens, anxious 
to prevent these deaths and sufferings among our 
young people, have striven to interest public opinion 
in the substitution of celebrations of the great na- 
tional holiday every whit as patriotic, while at the 
same time much safer and saner, and at least as con- 
ducive to pleasure and patriotism as those that have 
hitherto obtained; and year by year the success of 
these endeavors has been progressive. I would here 
cketch what has been done in these premises during 
the last twelvemonth. 

Last year Independence Day fell on Sunday—the 
chief reason, no doubt, why the number of tetanus 
cases, which had theretofore been steadily decreasing, 
doubled in 1909 those of the preceding year. The 
coming holiday falls on Monday, so that the festivi- 
ties are likely again to be spread over three days. 
There seems moreover to have been relaxed authority 
regarding the use of fireworks, especially in Illinois, 
Massachusetts, New Jersey, New York, and Pennsytva- 
nia; this relaxation regarding especially the use ofr 
blank cartridges resulted in an increase of tetanus 
cases. Nevertheless, last year there was gratifying 
evidence of an increased public sentiment in favor of 
more rational celebrations. Two cities, Washington 
and Cleveland, joined those which had already passed 
prohibitory ordinances; and Chicago enforced a re- 
strictive ordinance, with the result that no casualties 
were reported from Washington, only four slight in- 
juries for Cleveland, and less than half the usual num- 
ber of accidents—with no deaths—for Chicago, al- 
though this latter city had 12 deaths in 1908 and 16 
in 1907. Prohibitive ordinances have been more ef- 
fective than restrictive ordinances; the latter in turn 
are much better than the do-nothing policy. 

As I have intimated, year by year efforts have been 
progressively making to substitwte sensible amuse- 
ments and enthusiasms for the explosive celebrations 
that have resulted in 794 tetanus deaths among our 
children in seven years. Springfield, Mass., while 
abating not a jot—indeed, rather enhancing—a spirit 
of genuine patriotism, has provided parades, floats 
representing historic incidents, picnics; and, finest of 
all, an annual chorus drilled by skilled leaders in the 
mass singing of national airs and popular songs. How 
worthy of emulation by other communities! How 
gratifying to all but the “business interests” involved! 

The Journal of the American Medical Association 
has for seven years past demonstrated by statistics 
the appalling number and character of the casualties 
resulting from our wonted celebrations. As I have 
noted, blank cartridges alone furnished 794 tetanus 
deaths in those years; and the disease of which these 
children and youths—all under eighteen—are the vic- 
tims, is the most agonizing known to medical science. 
The deliberate tortures of the Inquisition hardly paral- 
leled such suffering. If, in the face of these undoubted 
facts, it will be decided to adhere to the old order 
of things, far more merciful would it be to pick out 
a hundred or more youths the coming Fourth and de- 
liberately shoot them in any market place. Preven- 
tion of these annual outrages, in the light of our in- 
dubitable knowledge, now rests squarely upon our city 
governments; neglect in this regard were now, to 
Say the least, criminal in our constituted officers. 
The public should keep them firmly to this duty. 

The celebration of this year, despite its probable 
three days’ length, will likely, unless all signs fail, 
be safer and saner than ever before in our history. 
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All classes of publications are taking up the propa- 
ganda begun by the American Medical Association; 
newspapers and magazines are utilizing the statistics 
which its Journal has submitted. One magazine 
imagines the results of a vote by Congress to sacri 
fice each year one unknown boy as a national Fourth 
of-July offering—the newspaper extras announcing the 
grotesque and extraordinary action, editorial denun- 
ciations of our law-makers, the public agitation and 
supreme indignation, petitions to Congress and the 
President, the tumult that would inevitably attend the 
execution of such an act of madness. Yet we have 
supinely been allowing, year after year, with the abso 
lute certainty of the result before us, the slaughter 
of hundreds and the mutilation of thousands of our 
children, with the natural consequence in suffering, 
torture of mind, and desolation in many households. 

Our people are indeed well on the way to grasping 
the logic of these presentments. Everywhere individ- 
uals, civic societies, and kindred organizations are at 
work; measures are on for the formation of a na 
tional committee to promote a “safe and sane Fourth”; 
municipal authorities are acting understandingly; to 
legislation hitherto enacted, more has been or will be 
added this year. The action of the Medical Society 
of the State of Pennsylvania is especially noteworthy 
by reason of its comprehensive character. Its Com- 
mittee on Independence Day Fatalities recommends: 
Legal control of the importation, manufacture, and 
sale of explosives used only for purposes of celebra 
tion; municipal contro! of the use of firearms and 
of fireworks during the Fourth-of-July season; munici 
pal participation in substitution methods; the organi 
zation of societies for both control and substitution 
purposes; the most complete possible systematic use 
of tetanus antitoxin, and other medical measures in 
both the prevention of tetanus and sepsis (blood poi- 
soning); the setting apart of a day in all public 
schools, academies, and colleges during the last day 
of the session before the summer holiday, to make all 
possible provision against the evil; the allusion to the 
matter in all churches on the last Sunday preceding 
Independence Day; the continuance and increase of 
the agitation in the newspapers. 

In the metropolis much humane activity has been 
manifested. Many most excellent suggestions have 
been made. The mayor especially suggests a grand 
parade made up of our national guard, contingents 
from the United States army and navy, and from the 
police and fire departments (whose heroic services 
would, under the new regime, not be so much needed 
on this occasion); civic, patriotic, historic, charitable, 
and industrial organizations could join; school boys 
and girls of suitable age could take part. At night 
the authorities could superintend the city’s own fire- 
works display in the rivers and on the great bridges. 

———> + + _ —— 
THE AVIATION MEET AT INDIANAPOLIS.* 

America’s first aviation meet under the auspices of 
the Wrights was held last week at Indianapolis above 
the new automobile race track. A one and one-half 
mile course for the aeroplanes to cover was marked off 
with flags. Orville Wright opened the meet on June 
13th by circling twice around this course and executing 
some graceful maneuvers such as sharp turns and 
sudden dives. Walter Brookins, one of the five aviators 
Orville Wright trained recently at Montgomery, Ala., 
is reported to have made four laps of the course (6 
miles) in 6% minutes, or at the rate of 53 1-3 miles an 
hour. 

Subsequently Mr. Brookins made a new height record 
by flying in circles to a height of 4,38414, feet. Ac- 
cording to the observations of the men who were 
taking the height, he attained an altitude of 1,900 feet 
in 7 minutes. It took him a half hour to reach the 
greatest height. He descerided in circles the same as 
when he ascended, and when within a hundred feet of 
the ground, he shut off the motor and glided to earth. 
The following day Brookins continued his exhibition 
flights and gave another demonstration of his skill as 
an aviator by flying for nearly an hour in a stiff wind. 
After doing many fancy maneuvers he made a glide 
and landed almost at the starting point. One of the 
other Wright machines had trouble with its motor and 
was unable to make more than a half circuit of the 
course. There was very little flying this day on ac- 
count of the wind. 

The third day of the meet Brookins again attempted 
to make an altitude record, but only succeeded in reach- 
ing a height of a littie over 1,700 feet. After the usual 
performance of the five Wright biplanes, Orville 
Wright made a flight in which he performed numer- 
ous and daring evolutions over the trees in the 
surrounding fields. His machine flew very steadily 
and made sharp turns, but did not show the speed 
that Hamilton exhibited in his Curtiss biplane at 
Mineola. 

On the fourth day of the meet aviator Brookins well 
nigh outdid Orville Wright in the fancy maneuvers 
he executed and in the sharp turns he made. He creat- 





* For illustration see page 521, 
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ed a new world’s record for turning by making two 
turns in 6 3-5 and 6 1-5 seconds respectively. The 
circle he described was less than 150 feet in diameter, 
The best previous record of this character is said to 
have been made by one of the Wrights recently at 
Dayton. Brookins again attempted to break his alti- 
tude record, but only succeeded in reaching 3,800 feet 
after a 45-minute ascent. He required only 10 minutes 
to descend from this height. Two and three aero- 
planes were frequently flying together during the after- 
noon, and at one time the motor in aviator Hoxsey’s 
Wright machine suddenly stopped when he was at a 
height of 200 feet. He glided down in a straight line 
and landed in a field quite a distance away. 

On the fifth day, Brookins again attempted, and this 
time successfully, to break his altitude record. After 
soaring in wide circles for 40 minutes, he reached a 
height of 4,503 feet. The machine was but a speck in 
the sky and on account of the haze and the lateness of 
the hour, it was sometimes momentarily iost to view 
After apparently hovering for several minutes, he he- 
gan a slow descent in wide circles. Brookins circled 
five miles to the east of the motor speedway and 
gradually closed in upon it. He had difficulty in seeing 
the track because of the gathering darkness. The 
motor stopped when he was only half way down and 
he was obliged to make a long glide. He finally landed 
in a farmer’s yard a couple of miles from his starting 
point. The flight had lasted an hour and a half, and 
it was by all odds the best attempt at high flying that 
has yet been made. 

The Indianapolis aviation meet did not draw the 
crowds anticipated. This was doubtless due to the 
fact that only one make of aeroplane was used. In 
order to have a good sporting event, various types of 
machines must compete. At the meeting in Montreal, 
from the 25th inst. to July 4th, there will be two 
Blériot monoplanes, in addition to the five Wright 
biplanes and the biplane of J. A. D. McCurdy. There 
may also be some other machines entered at the last 
moment. Count Jacques de Lesseps, who recently 
flew across the English Channel, will pilot one of the 
Blériot monoplanes. This machine has a 50-horse-power 
motor and will be able to outdistance the Wright bi 
planes, which have only 30-horse-power engines. In all 
probability, there will be some interesting races at 
this international meet. 

—_—_—»_>+eo-> - 


Wanted: Information About Dishonest Patent 
Schemes, 


The Scirentiric AMERICAN has always made a prac- 
tice of exposing the snares and devices of the patent 
promoter, as well as the fraudulent patent attorney 
Although the subject is by no means new to the read- 
ers of the Screntivic AMERICAN, it is one of which all 
inventors should be thoroughly informed. The Hditor 
of the Screntiric AMERICAN would like to receive from 
readers of this journal, letters in which they narrate 
their personal experiences with dishonest protmuters 
and attorneys. Such letters will be published in due 
course, and should not only be of interest in them- 
selves, but should serve as a warning, thereby pro- 
tecting others against such snares. 
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The staff of the Bureau of American Ethnology of 
the Smithsonian Institution has recently been in- 
creased by the addition of two ethnologists who have 
come to their work with the prestige of high univer- 
sity distinction. The first of these, Dr. Truman 
Michelson, studied comparative philology at Harvard, 
and then continued his studies abroad at the univer 
sities in Leipsic and Bonn. He then taught compara- 
tive philology at the University of Missouri in Col- 
umbia, and more recently has been a student under 
Boas at Columbia University in New York city. He 
has published various papers in his specialty, and 
has in press a revision of Jones’s “Grammar of the 
Fox Language.” Dr. Michelson will undertake to de- 
termine the linguistic interrelationship of the greater 
groups of the Algonquian languages. For this pur- 
pose he will visit during the summer the Blackfeet 
reservation and the Northern Cheyenne reservation 
in Montana, then the Windriver in Wyoming, and 
Menomoni reservation in Wisconsin, and the Micmac 
reservations in Quebec and New Brunswick. The 
other of these new appointees is Mr. Paul Radin, who 
has prosecuted advanced studies in anthropology at 
the universities in Berlin and Munich, and during 
the last four years has been a student under Boas 
and Farrand at Columbia University in New York city, 
from which institution he is soon to receive his 
doctorate. Mr. Radin has taught at the College of the 
City of New York, but has decided to relinquish teach 
ing in order to follow ethnological studies as a life 
work, and to him the Bureau has assigned special! 
investigations among the Winnebago Indians of 
Nebraska. Mr. Radin is the author of numerous pa- 
pers which have appeared in the Zeitschrift fiir Bth- 
nolozie, the Journal of American Folk-lore, and the 
Proc 2edings of the Royal Anthropological Institute of 
Great Britain and Ireland. 
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THE GERMAN DREADNOUGHT “NASSAU” 


THE FIRST OF THE GERMAN FLEET OF DREADNOUGHTS TO BE COMPLETED 


has attended the ships of our own navy, the guns are all mounted turret, aot only would the broadside fire of the 


In view of the great secrecy which 
the construction of the “Nassau,” the type ship of the upon the longitudinal axis of the ship, and conse ‘Nassau” be incr ased from 8 to 12 heavy guns, but 
fleet of German dreadnoughts, some surprise was quently the whole power of the 12-inch battery can the end-on fire would be strengthened by the addition 
expr d upon the first public view of the ship, that be brought to bear on the broadside throughout a ‘f! two more guns, raising it from a concentration of 
she possessed, a a dreadnought. no features of wide arc of training six to one of eight guns. This is the method adopted 
marked novelty To the people of the United States In justification of their adoption of the quadrilatera’ in the new Argentine cruisers, the most powerful 
e is some ng familiar about the arrangement of system of mounting, the Germans announce their co dreadnoughts now under construction, which will be 
he main battery. with its armament of heavy guns viction that in the engagements of the future ‘inere able to fire eight guns ahead or eight astern, or 
carried in six turrets, one forward and one aft of will be more fighting in the end-on or qua-tering twelve on either broadside. 
the centel ine, and four arranged amidships quad position than the advocates of the all-centerline sys However, in estimating the merits of warship de- 
jlaterally Cheir thoughts will be carried back som tem of mounting believe; and they emphasize the fact sign, we must be careful to bear in mind the question 
went ars to the time when the plans of our first that the “Nassau” can not only concentrate six heavy of displacement, which in the “Nassau” stands at the 
battleships “Oregon “Massachusetts.” and “Indiana” guns in the end-on position, but that she could de- very moderate figure of 18,500 tons; and, if we re- 
i i ri istinet eature in these iver this heavy fire, should the exigencies of an member that our latest dreadnoughts have run up to 
sselis was the heavy battery which they carried and engagement demand it, both forward and astern at 26,000 tons, it must surely be admitted that the 
the novel plan upon which it was disposed, the pairs the same time. Furthermore, there is a certain ad- Germans, in view of the limited displacement of the 
of 13-inch iT being carried in turrets forward and vantage in the fact that two guns and four turrets “Nassau,” have turned out a decidedly creditable 
ift. and the pairs of 8-inch guns being mounted in are held in reserve on the lee side .nd are greatly ship 
four turrets, two on either beam, arranged at the protected by the turrets which are in engagement on The following dimensions, which have been obtained 
four corners of the superstructure This, it will be what might be called the weather fighting side of the through the courtesy of the German Navy Department, 
observed. is practically the plan followed in the ship. may be taken as correct: Length, 452 feet; beam, 89 
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Armament: Twelve 11-inch, 


Beam, 8) fect. Draft, Wg fect. Displacement, 18,500 tons. Normal coal supply, 90 tons. Armor: Belt, 11 inches ; turret and barvettes, 11 inches, 
50-caliber guns ; twelve 6-inch guns ; sixteen 8.4-inch guns, 


“ NASSAU ’’—-FIRST OF THE GERMAN DREADNOUGHTS. 


Length, 402 f 


‘Nassau Incidentally, it may be mentioned that Should the weather guns be disabled, it would feet; draft, 2614 feet; displacement, 18,500 tons; 
the Japanese have adopted the same arrangement in be possible for the fleet to make a complete turn of normal coal supply, 950 tons. The “Nassau” is driven 
the first dreadnoughts built for their navy 180 degrees, and bring four big guns, with their gun by triple engines, and on her trials considerably ex- 

Obviously, the principal disadvantage of the system crews entirely fresh, into the fight ceeded her contract speed of 19 knots and may be set 
is that tl ship, although she mounts twelve heavy To these arguments it will be answered that, by down as a 20-knot vessel. The armament consists of 
guns, can bring only eight of them to bear upon either moving one of the four amidship turrets forward and twelve 11-inch, twelve 6-inch, and sixteen 3.4-inch 
broadside, at least four guns being masked by the placing it at a sufficient height to fire above the guns. She is protected hy eleven inches of Krupp 
superstructure or by the other turrets while she is foremost turret, and removing another of the turrets armor on the belt and the barbettes and turrets, and 
fighti broadside engagement with the enemy. In aft and giving it a similar relation to the aftermost twelve inches on the conning, tower. 











in Engiish Judicial Opinion of Complex Patents, it contains no less than sixty claims; there is infinite and claims so as to puzzle a student, and to frighten 


The complexity of patent specification phraseology, redundancy and repetition and constant reference to men of business into taking out a license for fear 
and particularly the bewildering character of the illustrations which are not very easy to follow. Alto- that their interpretation may be held erroneous and 
claims of an American patent, were recently made the gether it is a document which needs the most pro- they be found guilty of infringement. That is an 
ubject of a decision of the House of Lords. The case, longed and penetrating study in order that anyone, abuse of the law and will be checked if occasion 
which five members of the House were called upon to who wishes to work out problems of invention in this should require, by the simple process of declaring the 
decide, was that of Linotype and Machinery Limited cle~s of industry, may know where they stand and patent invalid.” 
vs. Hopkins. We presume that the specification, which how they may be free from the danger of infringing = ere re 
called forth the condemnation of the Lords, was sim- former patents. Uranium is found commercially in only two min- 
ply the American specification filed in England with- “The point whether this patent is good or not does erals in the United ‘States, pitchblende and carnotite. 
out any change. The following is an extract from not arise in this case, but I think it is my duty to Pitchblende, which is widely known because of its use 
the decision, the unanimous judgment of the five state explicitly that those who file and secure specifi- as an ore of radium, occurs in quantity in the United 
members of the House of Lords cations must take the risk of having the whole thing States only in Gilpin County, Colorado, where there 

The appellant (i. e., the patentees) has filed a declared void for ambiguity. I have had occasion to are four mines that produce it. Carnotite occurs as 4 
specification which resembles a treatise in its length; observe that there is a tendency to frame specifications yellow powder in sandstones in Utah and Colorado. 
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Hamilton’s Round-Trip Aeroplane Flight from New York to Philadelphia 


A REMARKABLE CROSS-COUNTRY FLIGHT 


O1 1 few days after Glenn H. Curtiss’s flight from Mayor Gaynor of New York to Governor Stuart of A. M. on Monday, June 13th The actual start took 
Alba! to New York, aviator Charles K. Hamilton Pennsylvania, executed the flight on schedule time place only after Hamilton had broken a propeller in 
mad 1 more daring and thrilling flight from New During a considerable part of the trip he raced a spe attempting to start the first time, due to the blade 
yi: o Philadelphia. This second flight was planned cial train which at times found difficulty in keeping striking a stick that lay upon the ground. As 
Ly t New York Times and the Philadelphia Public up with him. he had substituted a new propeller—the very one usec 
Let r, and aviator Hamilton, carrying a letter from The start was made from Governor's Island at 7:36 (Continued on page 527.) 





























Walter Brookins flying at the Indianapolis meet, Copyright, 1910, by Pictoriat News Company. 
Brookins made a new height record of 4,508 feet. Hamilton handing Mayor Gaynor’s message to Gov, Stuart upon his 
arrival in Philadelphia. 


For description see page 519, 
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we Hamilton flying above the Pennsylvania Railroad tracks In pursuft of the special train. 
: HAMILTON’S ROUND-TRIP AEROPLANE FLIGHT FROM NEW YORK TO PHILADELPHIA, 
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New Filtered Water Supply for the City of Pittsburg 


HOW THE ALLEGHENY RIVER WATER IS PURIFIED AND DELIVERED INTO THE CITY MAINS 









































here h recent yer ‘ eted for th ty of gallons per 24 hours, when pumping against a total voir, which has a capacity of 50,000,000 gallons. The 
Great Pit gana heme of pure water head of 46 feet of which not more than 14 feet is latter is built of plain concrete with arched floor and 
whict ese! y latest development suction lift The impellers of the pumps are 11 feet roof, the latter being carried on 775 round columns 27 
aract ! te for the filtration } inches in diameter rhe suction nozzles are each 28 inches in diameter, 21% feet high, spaced 18 feet cen- 
ant t I ‘ | Allegheny Rive nches, and the discharge nozzle is 36 inches in diam ter to center. These arches are believed to be the 
ab ) I nt whe t ns the eter The external construction of these pumps is largest of this type that have ever been built. 
Mononga Ol The new int is lo clearly shown in the accompanying illustration From the fiitered-water reservoir the water is car- 
ca and the opposite side The 100-inch conduit, before mentioned as convey ried by two 72-inch steel pipes beneath the river to 
of tt ! B ant Pur ng Station, which ing the raw water, extends under the pump pit and the Brilliant Pumping Station. Originally, this pump- 
at from the r direct The plant forms a suction pit for the pumps, which discharge ing station had a daily capacity of about 98,000,000 
‘ i : g tl ‘ nt f 700 feet and cov through branch connections to a 96-inch rising main gallons; the plant consisting of two 10,000,000-gallon 
e! } a that extends 1,853 feet to the central gate-house The Holly engines and two 15,000,000, and four 12,000,000- 
At the tream cor! of the te ow-lift pumps rising main is built of half-inch riveted steel plates gallon Allis-Chalmers vertical cross-compound pump- 
ocated ha known as the Ro Point Pumping surrounded by concrete The flow of water through ing engines At the time of the building of the 
i } , g the rising main is measured by a 96-inch Venturi filtration plant, two additional 15,000,000-gallon vertical 
‘ i tat i gallons capacit eter with a 50-inch throat—the largest meter of this AllisChalmers pumping engines were added The 
n acl i th rece r isin is a larger se¢ type ever built At the discharge end of this main grounds of*the filtration plant, which occupy about 225 
mentation basi ind the thre e a combined capa is a central gate chamber 50 feet by 53% feet, which acres, have been developed into a very beautiful park 
( i : From tl entral receiving controls the flow of water to and from the sedimen The filters and filtration reservoirs, which, as we have 
basii uier flows to the rest of the plant by gravity tation basin. Above this chamber is built the admin noted above, are covered, have been overlaid with sev 
tte 
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One of the four huge centrifugal pumps each of which can lift 35,000,000 gallons per day against a head of 46 feet. The two suction nozzles are 28 inches 
and the one discharge nozzle 36 inches in diameter. The impellers are 11 feet 3 inches in diameter. 


FILTERED WATER SUPPLY FOR THE CITY OF PITTSBURG. 


flowing first to the sedimentation basin, and thence to istration building, from which the entire operation of eral feet of soil which has been sodded. Macadam 
the slow-sand filte: from which it is conveyed to a the plant is controlled and directed road drives planted with trees have been laid out, and 
covered filtered-water reservoir on the bank of the There are three sedimentation basins, the two larger a natural wooded slope at the back of the plant has 
river From the reservoir the water passes through ones covering about twelve acres, and the smallest been left unchanged. The ‘delivery of filtered water 
two steel conduits, laid under the river, to the high about three acres. Water is carried to a depth of was begun early in 1908. The full capacity of the origi- 
ervice, %1 ant Pur ng Statior hich lifts the about fifteen feet and the total capacity is 130,000,000 nal filters was reached in 1909, and with the construc- 
wat oO th hat su y the distri gallons, or about one day’s supply. The 56 filters tion of the last ten filters. the entire city of Greater 
buti ystem of the city have each a surface of one acre and a capacity of Pittsburg will be supplied with pure drinking water. 
rhe intake has been built back of a revetment which 3,000,000 gallons per 24 hours. Each filter bed meas- For our illustration and the particulars upon which 
h i constructed along the river bank in front res 163 by 263 feet, and it is completely roofed over. the above article is written, we are indebted to the 
Roe statior and it consists of a concrets« The floor is of concrete, and the groined-arch roof is courtesy of the Allis-Chalmers Company and Indus- 
chamber to hich the river water is admitted by six supported by 170 columns, each 22 inches square trial Progress. 
teen 0 foot conduit arranged in two horizontal spaced 15 feet center to center. The under drainage ee ee nn os en 
row gt cl I he intake the water passes or collecting system consists of a central main collec The coming ocean race from the Lizard to Sandy 
thro nduit distan f 230 feet tor extending down the central bay, with lateral col Hook for the President Taft cup, under the auspices 
to the ! ation lectors of vitrified tiles in each side pay, laid in open of the Atlantic Yacht Club, recalls to the minds of 
The Ro P t Station measures 128 | 200 feet in joints. The collectors are covered with one foot of yachting men the famous schooner race of 1870 over 
plan r team-generating equipment consists of gravel, varying from one-fourth inch to three inches the same course, between the schooner “Cam)ria,” 
eight we horizontal, Sterling water-tube in size, above which is a layer of sand four feet thick. challenger in that year for the “Ameriéa” cup, and the 
ilers a in batteries of two each Extending An interesting feature is the new system for scraping American schooner “Dauntless.” Starting off the Old 
along the front of building is a pump pit 28 feet the beds and cleaning and replacing the sand. The Head at Kinsale on July 4th, the “Cambria” passed 
wide and 16 feet de In this are placed four Allis work is done by machinery instead of by hand, and Sandy Hook lightship on July 27th, 1 hour and 17 
Chalm« hor ntal shaft, single-stage, double-suction the system is the most complete in this country. minutes ahead of the “Dauntless.” Although the skip- 
centrifugal pumy each d t connected to an Allis The collectors beneath the filter beds !ead to con- pers chose totally different courses and were separated 
Chalme al, cross-compound condensing Corliss duits in the galleries, and these connect with the at one time by 15 degrees of latitude, they were only 


engine. Hac! mp has a rated capacity of 3 0,000 main conduit, which leads to the filtered-water reser- 77 minutes apart after 23 days of sailing. 
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(The Editor of the Home Laboratory will be glad to receive any sug- 
gestions for this department and will pay for them, promptly, if 
available. | 

WANDERING CHEMICALS. 
BY PROF, GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

To cause two objects to change place, that is, to 
pass from one vessel into another and vice versa, is 
a trick sometimes done by conjurers. What is new 

















CONTENTS OF TUBES BEFORE SHAKING. 


in the performance described here is the evident non- 
intervention of the magician, and the possibility of 
watching the trick closely in full light. The vessels 
used are two perfectly transparent glass -test tubes. 
Every spectator can see that they contain nothing but 
the two substances about to change place. One of these 
is a fluid, transparent, colorless liquid, which fills 
about one-half of the tube.. The other tube contains 
nothing but a white, opaque powder. Both tubes are 
given to some skeptical spectators, with the request 
that they be kept well apart, one tube in each hand, 
and that the experimenter should remember which of 
the liquid or solid is kept in the right or left hand. 
The skeptical person is then ordered to close both 
tubes with his thumbs, and to shake them. After hav- 
ing complied with this request, he will find that the 
two substances have apparently changed places; the 
tube which contained a white, opaque solid now con- 
tains a colorless, transparent liquid; and the tube 
which contained a watery liquid is now filled with a 
white, opaque, perfectly solid substance. 

Some curious and but little known properties of two 
organic substances are used for this performance. One 
of them is the property of salol to remain in the sur- 
fusion state with such a tenacity (in open vessels, in 
presence of unfiltered air) and for such a time that 
no other substance equals it in that respect, except 
perhaps the metal gallium. Salol is used in medicine 
for some kinds of intestinal troubles, and is sold at 
every druggist’s. Some ten grammes of it are placed 
into a clean and dry test tube, care being taken not 
to leave crystals adhering on the walls of the tube. 

















CONTENTS OF TUBES AFTER SHAKING. 


The chemical is then melted over any flame. (A can- 
dle will do, as the fusion point of salol is but 43 deg. 
Centigrade.) Once liquid, it is heated a trifle over its 
fusion point, so as to melt any particles of salol left 
Over the liquid. This is then allowed to cool and is 
Teady for the experiment, even two or three hours 
after being cold. * Carrying it to and fro will not cause 
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the crystallization, but vigorous shaking for about 
ten seconds invariably transforms the liquid into a 
solid white mass. At the moment of the solidifica- 
tion the cold tube instantaneously becomes hot. 

The property of solid camphor to rapidly melt into 
a liquid compound whenever ground or shaken with 
solid chloral hydrate is used in the other test tube. 
The two chemicals must be finely powdered, and the 
camphor is sprinkled with a few drops of alcohol be- 
fore being ground. The two white powders look alike 
and are superposed in the tube, two parts, in volume, 
of camphor being taken for one of chloral hydrate. 
The shaking rapidly mixes and liquefies them 

Large tubes or bottles of any thickness can be used 
when the experiment is made in a hall. The fusion 
of salol is then produced in a water bath. 
—>>+-2 >< 
GEISSLER TUBES FROM ELECTRIC LIGHT BULBS. 


BY JAMES BAILEY. 


Many people have wished to perform experiments 
with Geissler tubes, but owing to their high cost, have 
not been able to do so. 

By the following simple and inexpensive method 
anyone who possesses a one-inch, or larger, induction 
coil can make a very good substitute for a Geissler 
tube from any of the standard electric light bulbs. 
Burned-out lamps or lamps in which the filaments are 
broken give the best results, and can be had for next 
to nothing. The effect is much better if the filament 
is broken into fine pieces, as it then does not interfere 
with the discharge in the bulb. Metal filaments can 
easily be broken by striking the lamp with the hand, 
but in carbon lamps the filament is sometimes so tough 
that it cannot be broken without injuring the bulb. 

First make a cone-shaped lump of sealing-wax with 
a wire or a pin through the center, as shown in Fig. 
1. Then heat the bulb enough to make the wax stick 
to it, and press the cone against the bulb, holding it 
there until the wax has set. The end of the wire will 
now press against the glass, as shown in Fig. II. Great 
care should be taken to get the wire and glass stuck 
in the wax perfectly air-tight, as the permanence of 
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GEISSLER TUBE MADE OUT OF AN ELECTRIC LIGHT 
BULB. 


the completed tube depends entirely upon this. When 
the wax is cool, connect the wire to one terminal of 
the coil and the socket end to the other terminal. The 
current will puncture the glass directly in front of the 
wire and a light bluish glow will fill the bulb. Ff the 
wax was stuck to the glass and wire perfectly air- 
tight no air can leak in through the fine hole made by 
the spark, and the vacuum will not be destroyed. If 
air does leak in, the whitish blue color will gradually 
change to a pinkish glow, and when just the right 
amount has leaked in, striations will occur as in real 
3eissler tubes. 

Allowing just the right amount of air to leak in is 
a rather difficult process, but it can be done most 
simply as follows: 

Instead of making a wax cone as in Fig. I., make a 
bell-shaped piece, as in Fig. III. With a sharp file 
nick the bulb where the end of the wire will come. 
The purpose of this nick is to help the spark puncture 
the glass. It should not be made deep enough to allow 
any air to enter the bulb. Next stick the wax bell on 
the bulb so that the end of the wire rests in the 
nick, Connect to the coil as before, and turn on the 
current. The spark will jump through the glass and 
whatever air is in the bell will leak into the bulb. By 
varying the size of the bell different colored glows may 
be obtained. The wax bell in Fig. III. shows about 
the size for the best results with 16-candle-power lamps. 
Different lamps give different results, so that the exact 
size of the bell cannot be determined, and striations 
are more or less a matter of luck. Almost every bulb 
made as above will show beautiful color effects, each 
different from the other, and the results are well 
worth the trouble. 

_—- - 2+ Ore aa 
CONSTRUCTION OF A SIMPLE ELECTROLYTIC 
INTERRUPTER. 

BY GEORGE F, WORTS, 

The electrolytic current interrupter described here 


may be used in place of the troublesome vibrator on 
spark coils. It is to be operated on 50 to 220 volts 
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direct or alternating current. The interruptiens ob- 
tained with this type of interrupter are very high, 
being in the neighborhood of 1,000 per second. 

The electrolyte and electrodes are contained in a 
wet battery jar. A wood plug should be turned to 
fit tightly in the top of the jar, and boiled thoroughly 
in paraffin to protect it from the acid fumes. A glass- 
tube 6 inches long with an interna) diameter of % 
inch should be procured, and a hole slightly larger 
than the external diameter of the tube bored through 
the center of the wood cover. The tube is held in posi- 
tion by a heavy brass spring pressing against it For 
the anode a \-inch round brass rod should be straight 
































A SIMPLE ELECTROLYTIC INTERRUPTER. 


ened, so as to slide very easily through the glass tube 
One end of the rod should be squared off, and the other 
end threaded and a tapped brass ball fitted to it. Tuis 
weight, by gravitation, feeds the rod into the solution 
as it is used. One side of the ball should be tapped 
and fitted with a binding post for connecting pur 
poses. The cathode consists of a lead strip, 6 by 1 by 
\% inch, .suspended in the solution from a machine 
screw, the threaded end of which terminates in a bind- 
ing post for connections. To assemble: Fill the jar 
a third full with a 10 per cent solution of sulphuric 
or nitric acid; place the wood cover on firmly, lower 
the glass tube through the hole till it is 4% inch from 
the bottom of the jar, and tighten the spring against 
it. Then put the rod through the glass tube till it is 
resting on the bottom of the jar. In use, when the 
circuit through the apparatus is closed, non-conduct- 
ing bubbies form and break on the anode, thus inter 
rupting the current. If the interrupter is used on 
alternating current, the anode will wear down quickiy 
Connections using alternating current are identically 
the same as direct, but without regard to polarity 
as alternating current constantly reverses poles. If 
intended for continuous work, the electrolyte should 
be cooled by running water through a coiled glass 
tube in the bottom of the jar. This interrupter will 
successfully operate coils from the small sizes up to 
the 10-inch size, and is especially desirable in wire- 
less telegraphic transmission, as it aids materially in 
the production of a penetrating, high-frequency wave. 
a ee ee een 
DEVICE FOR TESTING ELECTRIC WIRING. 
BY HOWARD M. NICHOLS. 

In testing electric wiring for open circuits, grounds, 
or short circuits, it is often necessary to skin the in 
sulation from the wires under test, in a number of 
places, so. as to connect them to a magneto or other 
testing device. The accompanying illustration shows 
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TESTING NEEDLE FOR INSULATED WIRE. 


a device which does away with this necessity; for it 
contains a sharp needle point, which can be easily 
pushed through the insulation until it makes a good 
electrical contact with the wire within. The device 
is made out of a hard wood handle, bored throughout 
its whole length to the diameter of flexible lamp cord 
The small end is then counterbored to a larger diam- 
eter and a plug is made that will drive tightly into 
the counterbore. The next step is to procure a large- 
sized sewing needle, which is driven through the plug 
as shown in the sketch. The eye end of the needle 
is soldered to a length of lamp cord which is passed 
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thre i I ‘ ! rt Pour off the clear liquid; add another quart of water of copper wire to it, and insert this into the porous 
i . ell: allow it to settle; decant; and wash a third pot Attach the wire to the terminal of the zine of 
— Th will free the precipitate of impurities the battery, and a piece of sheet gold to the wire 
POLARISCOPE ATTACHMENT FOR MICROSCOPES i Dissolve % pound cyanide of potassium in coming from the carbon of the second cell of the bat- 
’ ’ 1 ea ga n of distilled vate! When completely dis ter Note the weight of the gold Place the sheet 
of « ’ ght ed, add a small quantity at a time to the chlo gold in the liquid that surrounds the porous pot, 
h de of silve Stir this well. and continue to add and allow the action of the two cells to continue until] 
ola gla I \ the cyanide solution until the chloride of silver has ly pennyweight has been dissolved from the sheet 
ti ; i just been dissolved Allow a little time to gold Remove the porous pot, throw away its con- 
ind | , t ela between each addition When all the chloride tents, use the remaining liquid for the gold deposit- 
, card f silver is dissolved make up the quantity to 2% ing, and the piece of sheet gold can be used for the 
mn with distilled water This will be the right anod Any article after being well cleaned can be 
| antit to fill the wooden tank, with one ounce of coated with gold in this bath, giving a very rich color, 
ver to the gallon Let this solution stand for Stale beer is the best liquid to use with a scratch 
tl twenty-four hours, so that all dirt will settle, and then brush in brightening the deposit previous to burnish- 
pour the clean solution into the tank The solution ing rhe brass wire brush used should be finer for 
now ready for use gold than for Iver The articles after rinsing should 
[wo sheets of fine silver about 5 inches square must be dried in hot boxwood sawdust 
, } " be used for the anodes, suspended by either copper Zit Plating Articles can readily be coated with 
or silver wire hooks upon the copper rod (shown in zinc by using the following solutions (Watts’s proe 
attached to the wire from the carbon ess ) 214 gallons water, 1 pound cyanide of potas- 
of the battery, while from the bent copper rod the sium 0*ounces of 0.880 ammonia. Place this in one 
\ I itta lt art ; to be plated must be suspended, this rod be of the tanks Fill two large porous pots with a plain 
att £ t ugh ing attached to the-.zines of the battery The articles cyanide solution, consisting of 4 ounces of potassium 
to be plated must be cleaned by boiling them in a cyanide to 1 quart water. Place a strip of sheet cop- 
} } r : trong solution of common washing soda for twenty per the width of the porous pot if each, and connect 
F t ind cheapné minutes, rinsing in water, and scouring them indi the copper with the battery as for gold, using two 
Lu £ ff ! do 1 dually with a stiff nail brush dipped in pumice large clean zine plates in the ammonia cyanide solu- 
powder or brick dust Articles of German silver tion until about 6 ounces of zine have been dissolved, 
brass, or copper, after .scouring and being attached Remove the porous cells and throw the contents away. 
a TAG? Td ti) Ali rror ; 
EN uN 2 Uwe 1 to the slinging wire, must be dipped into a solution 
— Ny \ ei ph of one ounce of nitrate of mercury in a gallon of 
\ ater This will give a chemically clean surface and 
cause the silver to adhere firmly when the deposit 
Ligne takes place in the silver bath. Three or four spoons : 
~——— i or forks should be submerged in the plating liquid, 
f | quickly, before the anode of silver is inserted. Then 
| | apa the conducting rod may be loaded with as many arti 
| J } cles as it will take, inserting both anodes. In the 
{ of | course of 10 or 15 minutes the articles must be re 
7 7 — | {RISER moved, rinsed in water, and submitted to the action 
i <Ng of a brass wire scratch brush, either by hand or in 
b ; a scratch-brush lathe, with clean water running upon 
4 / the article, after which it must be returned to the 
— a bid —» depositing bath to receive its final deposit, and then 











= —— | be finished by again scratch-brushing, burnishing 


e. : RP a COMPLETE OUTFIT LECT TI 
MICROSCOPE ARRANGED AS POLARISCOPE and polishing IT FOR ELECTROPLATING. 
Nickel Plating.—The following directions apply to 


» of potash, stir until dissolved; 











thir rhe easure ma vork, mainly in brass or a similar alloy Un 
: . let liquid stand ntil “t irty atter hagas side 
t e der 1 , nit ke silver plating, the articles must in the first place u iquid ind until the dirty matter has subsided, 
. 7 y } } 7. : sail _ 
> -e- > — —— be polished and finished with a fine surface before 4d U iphon off the cle liquid, which is now 
¥ ; r ; , ; eady for us Clean the artic! as for silver, using 
AN ELECTROPLATING QUTFIT ating The nickel solution is made by dissolving read - sae aruicies as fo $1 r, using 
sheet zine for the anode A very fine deposit can be 


- . . Ul 12 ounces of the double sulphate of nickel and ammo 
P a . . bts ed bv this s io The articles shoul > re 
nia in 160 ounces distilled water. Filter the solution obtained by th olution The article hould be 1 














t t t electi nositior through absorbent cotton Use a nickel anode about moved occasionally to see that the deposit is going 
i i i th is a ness { by 10 inches long. Clean the article in a hot solu on satisfactorily If not, scour them slightly with 
i hat t i ira und uter tion of common soda, and scour well with a soft brush pumice and water, rinse, and return to the bath. 
é lina ‘ ! nd very fine pumice powder. Twist a piece of clean When the deposit is complete, the articles may be 
copper wire around one end, dip the article into left dead in color or scratch-brushed 
rt t " ! i | tl how tl clean water, and then into a final cleaning solution Brass Plating Electro-brassing can be done by the 
: , ur tfit ir of 1 ounce cyanide of potassium and 1 gallon water following solution, bearing in mind that metals of 
i " rl " ‘ " " act] ’ Only a momentary dip is required to give a chemi the sal must be attempted Wrought 
' 145 of the S A MERI of ca clean surface. Then rinse it in clean water and iron, cast iron, or steel must be plated separately 
i h place it in the nickel solution Deposition takes place \ the following solution f ounces cyanide of 
I , " " with at ones Move the article about occasionally. The potassium, dissolved in half a gallon of warm water, 
! ‘ he I i t gett vith a color of the deposit can be improved by this means a4 ounds carbonate of potash dissolved in 14 gal 
t ! i t ! ! l d for Copper Plating Articles in iron and steel before lon iter, 2144 ounces acetate of copper dissolved in 
airing rl l k at tl nt first being nickel plated must be coated with a deposit of 1 quart water, 5 ounces sulphate of zine dissolved in 
1 with the ¢ nt oth at tl groe ind th copper in an alkaline coppering bath, which can be 4 ga n hot water Let all the solutions be cold be- 
in | r t ed either cold or hot. If used hot, an enameled iron fore mixing. Add to the acetate of copper solution 
f t t | eith I boiler will answer the purpose, but the heat must not 4 nt strong water ammonia, 0.880. Just before 
a ‘ ' T th av he ex exceed 130 degrees Fahrenheit for a bath of the for final n ng, stir this well and add to it the zine solu 
bl i off the cours f mula given. Dissolve % pound sulphate of copper in tion, together with another % pint strong ammonia. 
i i f tl tank 1 { \, gallon hot water. Also % pound carbonate of pot Stir this mixture well, then add the potash solution, 
be mated ‘ ! g-hot n of iraffir I ish in 1 quart of water, and about 10 ounces cyanide and lastly the cyanide solution Allow this to stand 
Tt hot t t ate tl of potassium in 1 quart water. Add the carbonate after making the quantity up to four gallons. At the 
T t to ma I rviou of potash solution to the sulphate of copper. Stir the nd of about 12 hours pour the clear liquid into the 
to a t t tank may xture well. Add enough strong liquid ammonia depositing tank, for use. Clean the articles as for 
‘ i I d l iking a de ting tan! to dissolve the precipitate. Then add gradually the silver plating, use the battery coupled in multiple, 
rd ne ‘ ide solution until the blue color disappears and a large brass anode, arranged so as to regulate 
I i 1 t rd I Make up to 2 gallons with distilled water, and after the quantity of surface in the liquid. The exact color 
ng the sediment to subside, pour off the clear cal obtained by raising and lowering the anode. 
: ‘ t it 1 iid into the depositing tank. Have two anodes six After a quarter of an hour the articles must be re 
é inches juare, using the second anode according to moved, rinsed, scratch-brushed, and returned to the 
tt t | uffected | any of the number of articles to be plated. The two battery bath for the final deposit. In every case in the elec- 
tal ited mea ce above referred to will perform all the work of tro depositing of metals, especially in the gold and 
nehe ng, and 11 inch deposition that this article describes. The cleaning brassing, the color can be varied by moving the arti- 
( t be made Oo of small iron or steel articles should be done just as cle to and fro in the solution during deposition. Sil- 
for sil described above for silvering. When the articles are ver is also affected by this means, the deposit being 
! ( 1 alkalir coppered they must be scratch-brushed before receiv- much whiter when the article is moved. 
pres ing a deposit of nickel, silver, or gold; then scoured Pewter. lead, or zine articles must be electro-cop 
with fine pumice and water. They will then take a pered previous to silvering or gliding, as well as 
! i fine deposit of these metals. wrought iron and steel. Special solutions must be 
i i 1 ounce Gold Plating.—Electro-gilding in a small way is made for plating these articles upon a large scale 
tl l l I ice it best done by making the gold solution as follows: without coppering 
Dissolve in 1 quart of hot distilled water 1 ounce of a ++ —— 
! cyanide of potassium. Take a small porous pot and A liquid japan for leather is made as follows: 
i t fill it about two-thirds’full. Place it in the inner ves Take four pounds of molasses, half a pound of lamp 
i ! el of an oatmeal kettle, and pour in this vessel the black, half a pound of sweet oil, and an equal quantity 
pure hyd hior cle tirrir t tur we with balance of cyanide solution. Pour a quart of hot of gum arabic, also half a pint of isinglass. Mix well 
& #12 “i. Pla the fla i pla wh water into the outer vessel, and bring it to the boil in 16 pounds of water; apply heat, and when cool add 
the white precipitate chlo! D ly ttling ing point. Take a strip of sheet copper, fix a piece one pint of alcohol 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel, 
GARMENT-FORM.—E. T. 
York, N. Y. This form is as is used in 
stores, show windows, dressmakers’ establish- 
ments and the like. The aim of the invention is 
forms, | 


PALMENBURG, New 
such 


to provide improvements in garment 


whereby the body of the form can be readily 
adjusted to assume a desired pose and thus 
display the garment to ‘the fullest advantage. 


HAIR-COMB.—J. H. 
N. J. 
of the 
parti ular 
teeth 
the 


AKER, East Orange, | 
The invention relates especially to com's 
type used for the hair, the 
improvement being to provide the 
with channels for the purpose of 
dandruff. dust, and various other 


dressing 


comb 
receiving 


impurities gleaned from the head by the ac- 
tion of the comb. 
Of Interest to Farmers, 
MEASURE.—H = HARBRIDGE, Margo, | 
Saskatchewan, Canada The invention is an 


improvement in dry or liquid measures, which 


are constructed of one or more sections adjust- | 
ably received one within the other, whereby 
the capacity of the measure may be varied. As 
many farmers do not possess scales, the meas- 
ure is particularly adapted to their use. 


Of General Interest, 


REIN-HOLDER.—K. THARRALDSON, Bloom 
ingdale, Cal. This holder is for convenient | 
attachment to the hip-pad of the harness, and | 


is arranged to hold the reins In position along 


the back of the animal, to allow free length- 
wise movement of the reins, to provide sidewise 
movement thereof and to permit placing the 


reins conveniently and quickly in position in 

the holder or removing the reins therefrom. 
KILN.—W. Drayton, Kachelmacher, Ohio. 

In this patent the invention has reference to 


certain improvements in kilns adapted for burn- 
brick or other ceramics, and involves a 
system whereby a separate port- 
kilns arranged in form a 
continuously moving tunnel in which the bricks 
first dried, then burned, and finally 
GUIDE-RACK FOR 
WiLLis, New York, N. Y 
vides for directing from the 
from a fire hose; a supporting structure upon 


ing 
plurality of 
series to 


able are 


are cooled. 
FIRE-HOSE.—S. B. | 
This inventor pro 
ground the stream 





buildings to guide the nozzle end of a hose 
pipe when shifted along a buiiding; a perma 
nent hose supporting carriage and operating 


track therefor disposed in line with the tiers of 
for shifting the from 
the means provided being oper- 
the ground 

H. Srorrs, New York, N. Y. The} 
a simple pipe for} 


windows and same win- 
to window, 
from 
PIPE.—W 


purpose here is to 


dow 


able 


provide 


smoking tobacco, which renders the use of 
tobacco more healthful, in which the tobacco | 
smoke is cooled before entering the mouth- | 
piece, so that it is rendered more palatable, and 
in which impurities are removed from the] 
smoke. 

MEDICINAL PREPARATION.—C. HEIN- 
ZINGER, New York, N. Y. The object of this 


the 
inexpensive lotion for use in 
the eye, which has a pleasant and stimulating 
action with and which 
is particularly treatment of 


a simple and 
various diseases of 


improvement is provision of 


tissues, 


regard to the 


useful for the 


trachoma and like diseases 
ATR-COMPRESSOR.—D. R. Auarp, Arleta, } 
Ore. The main object in the present invention 
is the provision of means by which the force 
of the waves of the sea or other body of water | 
may be used to best advantage for compressing 
air The same action will take place from | 
the rise and fall of the tide as well as from the | 
force of waves, and hence the invention con-| 
templates a° tide power device as well as a| 
wave power device. 
SAFE.—R. 8S. Evtiorr, Laona,, and G. Cook, | 
Gillett, Wis. In this case the invention is an| 
improvement in safes, and the purpose is the 


provision of a safe especially adapted to resist 
the insertion of thereinto, and to 
prevent the insertion of a sufficient amount 
to cause any by exploding the said ex- 
amounts. 


explosives 


damage 
plosive in detail and in small 

TOY BALE.—A. HikscHuwitz H. 
MAUDERER, New Orleans, La. This can 
be made in any miniature size and will present 
the appearance of a cotton bale and thus be 
desirable in especially the 
cotton growing and will afford in 
connection with a simple hollow body portion, 
corrugated to the resemblance to a 
cotton other complete bale, means for 
receiving a which utilized as a 
receptacle confectionery other suitable 


and 
bale 


certain sections, 


sections, 


heighten 
bale or 
drawer 
for 
merchandise. 
PROCESS 


can be 


or 


FOR CONVERTING GLUE.—C. 


M. ZIMMERMAN, Cincinnati, Ohio. This inven- 
tion refers to a process for converting or 
melting glue, and its object is to melt the 
glue in a very short period of time, thus avoid- 


heat 
rature, which destroys the fibrous 
matter of the glue and diminishes its strength. 


ing the long continued application of dry 
at high tempe 





Hardware and Tools, 
NUT-LOCK.—J. C. Austin, New York, N. Y. 
In this instance the invention has reference to 
nut-locks for use with ordinary or special bolt 
nuts and the like, and it relates more particu- 


larly to a device of this class having a re- | 

siliently expansible body and provided with 

a threaded bore of varying diameter. 
LOCK.—M. H. Farmer, Virden, II. One | 


object of the invention is to provide a simple 


| the 


} it is 


| tion 


form of locking mechanism which may act in 
the manner of an ordinary spring lock until 
door or other swinging member to which 
it is applied is shut, when the lock will im 
mediately become “dead” and wiil require a 
key to unlock it. 

COMBINED MATCH-BOX HOLDER AND 
CIGAR-CUTTER.—E. OLpENBUscH, New York, 
N. Y. The holder is adapted for receiving and 
protecting the common form of match-box, and 
the location, construction and arrange- 
ment of the which embodies the main 
features of the invention. The cutter is secured 
to the end of the holder and operates to limit 
the inward movement of the box and to permit 
the box to be automatically opened upon in 
sertion of a cigar within the cutter. The last 
interfere with the free opening of 
the box, and the top of the cigar removed by 


cutter 


does not 





the cutter falls outside rather than inside the 
box. 
Heating and Lighting. 

THERMOSTAT.—W. Entberiine, Big Run, 
Pa. In the present patent the invention has 
reference to thermostats, and it has for its 
object the provision of one for use in regulat 
ing the flow of gas used to heat water in 
boilers, which is certain in its operation and 
one which may be manufactured and repaired 


at little 
HEADLIGHT-BURNER.—C E. Powers, 
Baltimore, Md. The invention relates to head 
light burners of the kind adapted to consume 
oil, the more particular purpose being to pro- 
vide intermediate the lamp wick and the oil 
reservoir a member of peculiar shape and offer 
ing especial advantages relative to the flow 
of the oil the reservoir to the wick. 
INVERTED GAS-BURNER.—E. 
14 an der Apostelkirche, serlin, 
The object is to so construct the burner 
by the removal of the mixing tube of the 
Bunsen burner, which is detachable in the 
usual manner, the gas nozzle is simultaneously 


expense, 


from 
Streit, No 

Germany 
that 


moved into such a position that it is readily 
accessible, which presents the advantage that 
the clearing of the discharge aperture, which 
is frequently necessary, can be effected speed 
lily, conveniently and certainly without risk 


of widening the nozzle aperture. 
Household Utilities, 
MOP-WRINGER.—W. MONAHAN, Duluth, 
Minn. The purpose of this improvement is to 





provide details of construction for a mop that 
adapt the device for easy connection with the 
edge portion of a pail or the like, afford re 
liable support for the wringer from the floor 
adjacent to the pail, so that lateral strain on 
the side of the pail is obviated, and further 
enable the easy, perfect compression of the 
fibrous mop material, thus removing water 
from the mop into the pail. 

DISINFECTANT - DISTRIBUTER. — J. H. 
MELVILLE, New York, N. Y. Mr. Melville pro- 


vides a section of pipe leading from the flush 
ing tank to the water closet, with two openings 
to the disinfecting the 
other, to direct a proportion of the water flow 


chamber, one above 


ing from the tank through the chamber, the 
last having means thereunder leading to the 
lower opening in the pipe, there being openings 
in the bottom of the chamber and bottom of 
communicating means; a plug closing the open- 
ing on the latter, the plug having a screen sup 
ported on arms adapted to be brought into 


close proximity to the opening in the disinfect 
ing chamber 

Machines and Mechanical Devices, 

FLUID-EXPANSION PRESS.—L. C. Tur- 
LEY, Portsmouth, Ohio. The objects here are; 
1. To shift the die cap into and out of posi 
relatively to the die, by turning ex 
pansive medium on and off, for actuating the 
moving that a single application 
is sufficient to cover the die and to 
within the same the article to be pressed, and 
that the release of the medium from the press 
not only the die to normal condition, 
but removes cap. 2. To enable the 
release of the remove the cap by a 
plurality of motions, first raising the cap clear 
of the die and then shifting the cap in a lateral 
direction, the cap performing these movements 
universely whenever the medium is turned on. 

SEPARATOR.—M. L. 
In this the invention 


an 


elements so 


squeeze 





restores 
its 


also 


medium to 


Jones, Baltimore, Md, 
has reference to 


case 


separators for centrally separating materials 
having a different specific gravity, and partake 
of rotatable means for separating a material 
having a lighter specific gravity from a ma- 
terial having a heavier specific gravity, and 
vice versa. 

AUTOMATIC GUN.—G. CoLiEeont, New 
York, N. Y. The main objects here are to pro 
vide for maintaining the barrel at a compara 
tively low temperature; for regulating the 


quantity and pressure of the gas delivered to 
the piston; for more effectively transferring 
cartridges from the feed strip to the 
piece; for bracing the breech block 
return movement at the instant of 
and for operating the firing pins. 
TYPE-WRITER ATTACHMENT.—J. L. 
PHY, Covington, Va. The object 
provide an attachment which may 
attached to and detached from a 
carriage, and which will support a plurality of 
superposed of paper, and pass them 
through the typewriter, and which will auto 
matically separate the fair copy from the car 


breech 
against 
explosion, 


Mcr- 


here is to 
be easily 


strips 





typewriter 








| 
| 





}of any 
| 


the 
retain 


front of 
and 


and deliver it. from the 
chine, and will roll up the 
it in such condition until removed, 

CLUTCH MECHANISM.—F. E. Supports 
and W. T. 8S. Weaver, Omaha, Neb. The object 
of the improvement is to provide a mechanism 
especially adapted for automobiles, but equally 
advantageous for other machinery requiring a 
variable speed, whereby the relation of the 
speed of the driven means to the driving means 
may be varied within the widest possible limits, 


bon ma 


copy 


Railways and Their Accessories, 
METALLIC RAILROAD-TIE.—A. 8. War- 


REN, Batavia, N. Y. The improvement pro- 
vides a tie having details of construction that 
prevent it from creeping endwise, or sinking 





into the roadbed; a further object is to provide 
effective for securing track-rails 
the improved cross-ties that may be 
released for track repairs and quickly resecured 
may require, 

SAFETY-GATE FOR 
T. Fivii0on, North Platte, 
so constructed that it is held suspended or 
folded vertically, out of the way, when cars 
are coupled, but is automatically released, and 
falls into position the end of the car 
platform when the train is broken, that is to 
say, when the car to which the gate is attached 
is parted or uncoupled from the nest one. 


means upon 


readily | 


as occasion 
RAILWAY-CARS Fr 
Neb. The gate is 


across 


Pertaining to Recreativn, 
TENNIS-COURT MARKER.—E. A. Rostn- 
Emporia, Kan. This improvement is in 
for marking the lines of tennis courts 
other purposes, and the 
duce an implement which 
marking off on the 
boundaries, etc., of 
which 
marking material 
even surfaces. 


SON, 
devices 
and object is to pro- 
used for 
necessary lines, 
other courts, 
filled with the 


used on 


may be 
ground the 

tennis and 
can be readily 
and which 


and one 


can be 


Pertaining to Vehicles, 

VEHICLE-TOP.--H Cc. Marret., Flint, 
Mich. This improvement is in a vehicle top 
and when the top is extended it forms an 
efficient covering for the vehicle, and without 
rendering it difficult to enter into and to de- 
part therefrom, the usual front bow is 
dispensed with, and that, when folded, it is 
compactly stored away in a minimum of space. 

Note.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each, 


since 


Please state the name of the patentee, title of 
j 


the invention, and date of this paper. 




















ee. 


Notes |‘ 
and Queries. 


Kindly write queries on separate sheets when writing 


ab. 't other matters, such as patents, subscriptions, 
books, etc This will facilitate answering your ques- 
tions. Be sure and give full name and address on every 
shee 

F hints to correspondents were printed at the head 
of this column in the issue of June 18th, 1910, or will 


be sent by mail on request, 





(12244) C. L. W. asks: That introduc 
into a the 

flowing is of plain ac 
amperes being equal 


ing resistance circuit reduces num 


course 


ber of 
cording to Ohm's law; the 


amperes 


to the electromotive foree divided by the resist 
ance in ohms. I have also always been under 
the impression that resistance introduced into 
a circuit reduced also the effective voltage of 
the circuit after the current had passed 
through the said resistance, and that the volt 
age would fall according as more or less resist 
ance was introduced. The following experi 


ment is therefore hard to explain if this is so 
We connected two 110-volt lamps in series on 
a 220-volt circuit, and in the opened point as 
shown below, after the current had first passed 


NEW BOOKS, ETC. 


Tue MANUAL oF Sratistics. Stock Ex 
CHANGE HANDBOOK FoR 1910. New 
York: The Manual of Statistics 
Company, 1910 12mo.; 1086 pp. 


Price, $5. 


This volume, which is the thirty-second an 
with railroad 


government 


securities m 
stock 


and pro 


nual issue, deals 
dustrial se« 


exchange 


urities, securities 


quotations, mining grant 


visions, cotton, money, and information relath 


to bank and trust companies It is accom 

panied by a number of well-executed maps and 
reference is made easy by the aid of thumb 
indexes The book is a model compliation 
Rarely have statistics been presented in clearer 
form. It is an indispensable handbook for th 

desk for all who are in any way interested in 
financial matters. There is hardly & person 
| who does not have occasion at one tine r 


another to refer to matters dealing more or less 


| with the statistics of finances 

DANBURY Ropp, AVIATOR By Frederick 
-almer. New York: Charles 
Scribners’ Sons, 1910 12mo.; 310 
pp. Price, $1.50. 

The average Work of fiction devoted to any 
new science or sport is apt to be rather fool 
ish, and in this respect Danbury Rodd is ctf 
ferent from many of its predecessors rhere 
is little question that the aeroplane has come 
to stay like the automobile, although its fleld 
of usefulness is rather more restricted iy 
far the best story of the eleven is entitled \ 
Cure by Aeroplane,” in which a railway mag 


nate is kidnapped, taken to his own island in 
the St, Lawrence River 
month. The book fairly 
planes, propellers, trimming planes 
the aeroplanist’s patter. If is a 


for ¢ rest-cur of a 


reeks with ine 


and all of 


very readable 


book and is certain to have an excellent sal 
The book was brought out at a psychological 
moment, 

AttirupE Tastes. Computed for Inter- 


vals of Four Minutes Between the 
Parallels of Latitude 24 Deg. and 60 
Deg. and Parallels of Declination 24 


Deg. and 60 Deg. “ Designed for the 
Determination of the Position Line 
at All Hour Angles Without Logar- 
ihmic Computation. By Frederick 
Ball, M.A. London: J. D. Potter, 
1909. S8vo.; 43 pp 

Tue New BaepeKker. Casual Notes of an 
Irresponsible Traveler. By Harry 
Thurston Peck, Ph.D. New York: 
Dodd, Mead & Co., 1910 12mo.; 
352 pp. Price, $1.50 net 
‘ow that the “Scientific American Hand 


took of Travel” is being purchased so 


by travelers who are thinking of mah 
voyage, we feel that our readers will 
than interested in knowing of any new books 


on the subject. If you have ever been to Ber 


lin, Utica, Atlantic City, Brussels, Winnipeg 
or any of the places written about by the 
Irresponsible Traveler; if you ever intend te 
visit them, or feel any interest in them what 
soever, get a copy of “The New Bacdeker 
Almost as good as,a visit to a place is the 
Irresponsible Traveler's light, humor nd 
yet wonderfully keen and adequate description 
of it He tells about a little, out-of-t! 
bygone summer resort called Trenton Walls tu 
a way that makes you vow you will go ¢! 

He formulates on paper the essence of Atlantt 
City And there are chapters Liverpool and 
on Havre which no transatlantic travele: 
responsible or otherwise, should fali | read 
AMERICAN ScHoo. Garvens. By M. Louie 


ew York 
Committec 
Price, $1.25 


Russell Sage 


M.Pd., Ph.D. 
Publication 
mo.; 388 pp. 





Greene, 
Charities 
1910. 12 
This is a publication of 
Foundation, and is a splendid example of hew 
the money of the late 
expended for the benefit of 
is nothing which 


the 





well financier is 


humanity 
the 


ima tien 


appeals to 





through the lamps, inserted a large standard 


voltmeter which read 218 to 220 volts. This 
was repeated many times, with te greatest 
precautions as to connections; and also on 
other sources of supply, and the results wer 


} 


more than school gardens, and the writer 
taken special pains to visit some of the gat 
dens. The book itself is handsomel: tten 


|} up and is admirably adapted to awaken a gr 


the same in a general way, apparently no drop | 


having occurred by 
the passage of the current through the lamps 
although of course the amperes were cut down 
What is the explanation of this? Much dis 


has arisen over it, and the claim made 


appreciable extent 


cussion 





that the voltage should have been reduced 
A. The case of the lamps and the voltmeter 
as you describe it is no exception to Ohm's 
law. The resistance was not that of two lamps 
in series, but of two lamps and a voltmeter 
which had a resistance of many thousand 
ohms. The current in amperes became incon 
siderable because the resistance was so high, 
and the voltmeter registered only the voltage 
The voltage would be the same as if the lamps 
had not been in,series in the line. No am 
peres were flowing, or at most a very small 
fraction of one ampere. The point is this; 


the voltage at the end of an open circuit is the 


The 


same as that any where along the circuit. 

drop between any two points of a closed cir 
cuit is proportional to the resistance between 
those two points. If the circuit which you 


show in your figure had been closed the lamps 


would have lighted, showing that current was 
flowing, and the voltmeter would then have 
shown 110 volts drop between the two ter 


minals of each lamp. This is in strict accord- 


ance with Ohm's law. 





interest in “farming” school gardens Ther 


has been need of a manual 


important subject, and the author s t 
have succeeded in producing a t 

and scientific work rhe bibliography lot 

an imposing piece of work, while the li 
various seeds, etc., which should planted 
shows remarkable knowledge of the t 
The book is unquestionably based on pet 
observation and is beautifully lust ad h 


one hundred full-page and mall hatf-ton 
When publications of this kind ar it 
makes one wish that more millionair would 
leave their money with a much a retion 
as to the means by whith it sl dhe x 
pended as did Mr. Sage. 

WorkK-AccIDENTS AND THE LAW. By Chris 





tal Eastman. New York: Charities 
Publication Committee, 1910. %vo.; 
345 pp. Price, $1.50. 

This is a part of the Pittsburg Survey i 
findings will be published in six volumes \ 
splendid work of this nature would he im- 
possible were it not for the Russell & 
Foundation A wisher expenditure « 
could hardly have been devised Mhe dy of 
industrial accidents and their ter t has 
attracted the attention of fore Y 
chanical thinkers and industrial engineers. T? 


editors of the principal technical papers in New 











Scientific American 
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ea o gi ain 1 i t 31.621 | Dye vat Bauer & | Life-preserving swimming jacket, A. Badger 961.282 
. . t a iA | g ting. I kn. 8 k I 4 t et Knoevena | Life raft, W. S. Ray 961,459 
. tes Ax fT« B.S ” I R tt | Light protecting device, C. R. Forster 961,114 
! ! [ pl f th I g I Reither " I vat rre Limb suspender and back check, artificia 
l yda \ 1 sp 1 I ( SI wl I r J Rowley 961,165 
: if g k k iF t t r rray 961,308 | Liquor treating apparatus, J. Seitz O61, 167 
t t i t ike part g t . 1 11 t “WV h, I 961,242 | Litter carrier, ostrom & Lang 961,712 
1 I 1 1 visi 1/5 k i y ! A. Pra I tr h, H t 261,693 | Litter carriers, single lever lock and trip 
11, 164 é I t li, time nt i, a M. Tot mechanism for, W. Gutenkunst 961,493 
: tw nged |; appara sl ' { ( I | ghan 961,558 | Lo See Combination lock 
wit u i 1 herself or kK 1.723 1 I transportat serial, O. J. Davy 961,430} Lock washer, C. F. Beers 961,204 
4 : 4} g f fuga ‘ |] trica I tor, C. A. Keller 961,139 | Loom, weft replenishing, F. E. Asht« 061,668 
we . . . A i & Morga ” 45 | Elect ul d tion system. G. E. Palmer 961,313] Looms, thread cutting temple 7 I 
i I icluded | B g 3 haf i i kK | ¢ u G. A. Thompson | plenishing, A. A. Gordon, Jr 961,439 
, PST: Ba : 161.670 | 961,268, 961.269 | Machine tools, indicating device for, ¢ D 
' : Mation | Rearing y | 1 paratus, H. Hatfield 161,125 Andrew 961,281 
t 0 gau and f ( s | v1 1 t Ipt tus with annular ar Machinery brake, H. G. Brown 961,099 
x ’ tl rh ti Beariug, G Hicks J { H I 1 61,124 | Magnet controller, lifting, A. C twood. 961,342 
’ “6 Bearing. t BE. C. Ketct vat F. A. J. Schulz 961,541 | Mail bag fork attachment, J. A. Falvey 961,487 
medi . ‘ tl lew Bed I ave t , I} j va s levices, means for operat | Mail box, 8S. C. Cox ey 961,212 
ho t » Bed bottor pring, G. Mafera G ‘ 961,260 | Mail receptacle, house, 8S. D. Pierce 961,527 
wy Bed alid, I W W ! w he r bD 961,460 | Manure distributer, R. R. Lokey 961,506 
las ! t Rr g F. 8 ns s ( il engit Massage apparatus handle, McCall & Si« 
| I H. W. Herwig ‘ z t sm f bert . 961.365 
ahifte W. Litebt , t nte ‘ Cc. E | Massage device, S. F. Bowser.. 961,479 
and 1 d 1 u I I w. 3G P Sarg 961,648 Mattress, seat, and the like, air, N. C. 
th ir 1} s \ g 4 at t G. DP. Kingst 061,141 Hinsdale . 
g bjects quantitie Measure liquid, S. N. Krawchenko 
ive \ uy it J I s mor “i 22 | Measurer, Martin & Millner 
ve engine, |} S. Bow “i1.581 | Measuring and filling machine, R. J. Work 
a . v ss s« iting, | ‘ Lipps 151,703 | man 
Cincinnat G e-Wernicke ] ilk a ther dairy roducts, p Meat tenderer, O. Summerfield . 
‘ vit" Ss | ss f determination of, O. Wend Mechanic's furnace, P. R. Flamm 
\ Dp. t 61.564 | Medicated tampons, J. C. Dorr 
et 4 it W \ Schmeykal LOSS | Metal sheets, treating A Ridd 
W W H t I t \ I r 61,426] Metals, heating and melting, W Sent 
i et, sanit ya t \ J. Kete ! 961,356 | Metallic characters to leather and the like 
I 4 | ‘ g mec De Leeuw & attaching, N. M. Stanley 961550 
Einste 961,405 Krantz 61,142 
. y d cutte veyer M. Freema 961,601 board, H. A. Robinson 061 464 
f t ( Sj 1 tab gauge Ww I Minnick 961,457 I Wastel P 961,275 
W i water gulat ‘ ©. Bergmark 961,577 | Milking device, D. E. Howatt 961.446 
= ee aching \ W. M. & C. E. Birch 961,477 [ Mitt, punching bag, J. F. Maynard 961,149 
g W ‘ st and wir stretcher mmbined, | Mold and disher, S. J. Clar ° 961,429 
Ww J Da 61,108 | Mold press, D. C. Addicks 3 
: I I H " reeling é anism & § Roebuck 961,536 | Molding chaplet, G. L. Waitt 
W j ~ r for clarif g gelatis quors and the Molding machine, FE. B. O'Neill 
. t ke, b blac J. H. Utley 61,180] Molding machine, W. Lewis sos 961,702 
R ( I f at I Burt 061,71 3] Monorail trackway system, overhead, H. M 
I» tit ! Cc. BE. A rt x, T. Haines 961,440 | Harding . 961,348 
I G \ i Johnsor 961.209" Motor. See Cycle motor. 
! \ ! K ‘ ‘ 1. O. M 961,518 | Motor controller switch, electric, S. M 
r : v 1 take-d W i 961.576 Ward, Jr 
| I t kilt ! 1 ( ll I f x ck f w. I Marble 961,511 | Musical instrument attachment, self-play 
' of ndow 1 ( A. MeGinnis. 961.729 ing, C. D, Haskins 
I | d l k I Reither 961 »| Musical instrument,  self-playing, L.. H 
, t t isk See Pipe ling flask Maier 
WA ’ I MH a K ha New ! band ‘ r, H. W Sidgreaves 961 543 | Name holder for pews, P. F. Denning 
} ( ng Publishir Cr any, | 1 . 2 at U. S. Jackson 61.410 | Necktie holder, L. W. Horne 
10 1@mo 154 1 p e] I K I or « truction, J. Kahn O61, Needle, prospector’s, D. W. Jewell 
B g. W. ( e clea r device tartles & Hawkins. ‘1 Net, hair, P. Weill 
At , k.| ‘ at ( A. M ‘ § tid jet motor, C. C. Cline 951,209 | Net, hair, J. Baer. . 
( HW. ¢ Ba ' ush receptacle plate self closing Tl Noodle cutter, G. B. Bretz 
y r - d vi w. tI Het \ om Liubbel G17 0 | Numbering machine, 8S. Hollingsworth 
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. loc G. Meeker... . Spraying machine, J. G. Mastin .......... 961, 456 ESE 
Nut jock, J. A. Posey....... *§ 99 Large line of Spring wheel, G. H. Williams............ MANGAN STEEL RAILS. 
oil burner, J. C, Banks........ Attachments | Station or street indicator, G. W. Lioyd.. (Concluded from page 516.) 
Oiler, 82 A. P. Eckstrom Steam engine, H. WeOVer. «2c eccesces P Ss 
Oiling de R. T. Horlick For Foot Steam generator, R. J. Galbraith......... rails used by the Boston Elevated upon 
Orchard iting device, P. or Power @s Steam generator, G. M. L. Moore-Irvine. len mae ‘ F P a 
Oven ble reel gas, G. B. Meek . Stencils, manufacture of, W. H. Boone... § its curves were formed by casting. This 
an witch, J. C, Fitzgerald.. Suitable for fine aceu- Step or tread, F. H. Stanwood .......... = , . ‘ . ' 
, ston, C. E. Ross. ° = cllgt = ~ pose Storehouse, vegetable, J. E. Lafferty is, of course, an expensive process Be 
’ ' or a ; shop, garage, tool room | ~ “ “ay ie ee : 2 a Z 
—t _ . a _ — Re ceces and machine shop. orem woe ont wer ag P. MeGuirk fact, this corporation rail costs about 
Panic |» rens ¢ ek seers Send for Catalogue B s er, - 3. J este enews ees “ z ch 
*anic bolt with ego re between toggle Sulfur chlorid, making, W. (¢ Quayle... h ver foot for e cs The ordi 
i and t, H. G. Voight...... 961,327 SENECA valis MFG. . Suspenders loop, overalls, C. Howe..... $ . ; r th rails h a 
Paper and the like, machine for fastening, ret 695 W Seneca Falls,N.¥ | Switch chair, 8. T. Robinson ......... nary rail costs only about 38 cents per 
e & McGregor Switch frog, H. F. Roach........ 961, 








. 961 





Paper feeding mac hine, T. C. “De xter 
Paper feeding mac hine, T. C. Dexter, 
961. 585, 961, aes, 961,744 

Paper receptacle, L. W. Charlit -- 961,339 
Pastry decorating machine, J geet rson. . 961,000 
Pavements under water, laying, W. H. 

Fahrney 0606008004 cecccscece 
Pedal mounting, F. H. Hartzell oeese 
Pen, self-filling fountain, J. A Ste 
Pens k holder for, J. A. Simisky 
Pencil sharpening machine, A. S. Whee ler r. 
rh pher’s stand, J. S. Pennington 





Phe yhic color filter, Wallace & Cramer 96 
Phe iphie shutter, A. Wollensak...... 
Piano, automatic, L. Griseri 
Picture frame support, C. E. Johnson 
Pictur hanger, G. Johnson 
Picture machine, moving, E. H. ee 
Pile, f -oncrete, R. Wolle ‘ 
Piles, mstructing, J. B. Golds borough 
Pin, J. A. McGam.........cccseccccccees 
Pipe, J. F. Bengert caebesbercescoeee 
Pipe cleaner F. R. Cunningham........... 
Pipe 1 for cars, steam and air, R. 
B. Paimton ......-ceccececcccsccsecees 


Pipe 




















Jewett yy Greenls | oe 
R 



































Pipe flask McWane 
Pipe clamp, C. E. Maxfield 
Pipes 4 e, regulating apparatus for 
he Srukenhau ; 
Pipes, ¢ for boning or laying drain, 
Lockh Jenkinson ..... ° { 
Plante for potato, C. H. Gerling H 
Plow P. Ertel osetcee 
Ping Tedesco 
MeMillan 
»binson 
g machine, J. VPursehouse 
wle digger, W. L. Stricklin. 
See Coffee pot 
» cutting machine, seed, B. R. & M 
Lyster 2 ncccccccceccececcccsseses 
gger, 
iven mach Jackson 
g device, 
s galley, 
zp 
ng press : -. 
g press, bed and cylinder, A. T. H. 
g press, job, Trimbach & Allhoff 
ile, self pre we lling, W. T. Unge 
jon apparatu W L. Patterson. 
er pevareibie, E. S. Bryant.. ¢ 
on apparatus, ship's, C. R. Mayhall 6 
cting pad or shield, W. H. McCormack 96 
rope gage, G. W. Mack... coee 1 
rizing machine, sand, C. W. Herb. 
oscillating piston, M. Keller...-. ° ‘ 
tire, C. Myers ... nese 961.153 
wave operated, C. P. Bonney...... 61.4 
apparatus Setter 961,65 ‘ 
machin ’ & Sj auldi ng 961,: 
Punch s machines, mechs unism for : 
So pecien wth . ° eee , 961, 
l’y in compo yund, W. G. Lindsay O61, 
Ry i ace, W Newhall 961, 
Ra ty and car and appliances therefor, mee”: 
J B. Fowler : sa 961,293 
z vay es Vans 0 operating, Neal 
7 «& “ nilare ss mer sce = 961,510 
Railw Ay rail antispre aang —, ss = ost.ess 
Ra nt, A.C. Bichey.......-.. 961,461 
Ra < seater Ads aie 
Railway tie, F. ¢ ur cedcecesse cece 961,29 
Railway tie, J. P. D gher csakeweee be 961, 
Railway tie plate, Morrison...... 4 961, 
Razor case, safety, R. Middeldorf 7 961, 27 
Razor stropping device, H. E. . 961,105 


Reamer, exp 

Receptacle f¢ 
urner 

Reflector, ele 















Crandall. 
& Hobbs ‘ 
like, CC, A. 


ansiot Fouts 
ww powder and the 


Allom. 
relatively 


ctric light, G. F, 
< device for 
1 & Shepherd 
. H. 


esson, 








961,188, 
arta ain rod. 
P. Phoenix ..... oe 
apparatus, R,. N. Perlee 
s, and the like, 
( Culiman 
é eimbach .....++e055 
G. Hadjich ......eeeeecceees 
’. R. Shaffer _— 
self heating, F. R. Shaffer 
and burgiar alarm, combined, 
& Nordlinger ecu seesecascdecio 
al window, ¢ é: Me -Ginnis 
sheet metal, ¢ A. McGinnis. 
clamp, F. A. Wuest .....- 
handle, detachable D. A. Markwith. 
Cc. M. Larson 
machine, S. N Krawchenko. 
1 bracket, ¢ F. Pinkley 
evice for reproducing an object on 
F. Lattier 
Scissors, dressmaker'’s, A Hopkins 
Serew driver, E. Walker 
Serew jack, M. C. Cumming 
J. W. Aylsworth ..........+.+6- 
ear, Fairchild & Clark .......6+-+++ 
water, H. H. Dow ......-+e-eeceees 
ing and stamping machine, envelop, J 





Schermack 


bottle, 





.. 961, 
. OO, 


. 961, 


961, 





961,115 


. 961,661 


961,196 


. 961,312 


961,189 


. 961,642 


961,: 
961,288 
961,126 
961,346 








961, 


961,422 


961,216 


> 961,465 


961,603 


. 961,117 
. 9619652 


Sealing machine, Godman & 
meyer an oaeais 
Sealing machine, “envelop, H. 
Self dumping apparatus, J. Scott...... 
Sewers and similar structures, construc tion 
o F. Wilson ......ccccccccccecses f 


Sewing 
Sewing 
Sewing 


mac 


mach 


McFarlane 


Sewing mach 
Sewing 

I Lyon 
a 
Shade roller 
Shaft spring 
Shearing ma 
Sheet convey 
Shoe machin 
Shoveling bc 


Shade 


Sifter, ash, 
Sign rec: pta 


Signal. See 
Signals, rece 
of, Vv. P 


Singeing comb, E. 
Slag treating apparatus, R. 
Vv. W 


machine, F 


machine 


cleaner, C 


Jacob ° 
Chatfield ... ose 
winding device, H. 


hine, F. 


1ine, bobbin 


nine, button, R. L. 





thread cutting devic 


s ecoccssececes 








961,154 


, 961,508 


” 961,509 


r, window, C. N. Hiner.. . 961,230 
attachment, H. Cole... 9619680 
support, wagon, P. W. es 961, 708 
chine, H. Haus...... ad 5 








ing machine, = Dex! ° 
e jack, E. Winkley........ 961, oat 
& M Clip- 


ard, A. B. : 
a. Johnson ee ee a, 
Kinsey 


A. Martel 


cle, electrical, E. H. Freeman 
Vehicle signal. 

iver for wireless transmission 
GRUBOM cc cccccccsccccsece 





Krause 





Sleigh, BIPOLe . cnvccccccvcccescccess 

Sleigh runner, W. Kloss 

Snap hook, bolt, F. c 

Snap hook for neck oven, 

Rnmeetter, B. Wi Gel ..cscccccavcccses 

Soldering the cap ends of cans, machine 

for, ©. H. Ayars stadns 

Soles, manufacture of, P. 

werk plug, Re, CMR. sveheiesecses 
ndicator, W. Traffore 

spend 


indic eens, 


signaling devic e for, Dahl 





. 961,482 
- 961,137 
. 961,414 


961,148 
961,600 


961,645 


. 961,620 


—— 


961,743 
696 


. 961,136 
961,559 


ON eR Te 961,107 
Boeedomets t, In th iamebans 961,676 
Spindle, pneumatic, R. Moore 961,307 

inning — or twisting mac nine yarn or 
thread guide, I. E. Palme cocccces 061,421 


8p dev 


a 


A. F, Althelde: oe 
J. V. Newton. 


ice, 





Bea asace : N cones 
device, W. ADIlOM.......eecees o< 


961,201 
637 













Engine and Foot Lathes 


MACHINE SHOP OUTFITS. TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 
SEBASTIAN LATHE CO., 120 Culvert St. Cincinnati, 0. 


He Gets 62°22 Because 


MONEY 
HE IS A SKILLLED WATCHMAKER 


A graduate of the oldest and most up-to-date Watch- 
making Reheol in the United States. Write for free 
cireular 
WALTHAM HOROLOGICAL SCHOOL 
WALTHAM, MASS. 


JUST PUBLISHED 


"| VEHICLES OF THE AIR 


By V. LOUGHEED 
A Popular Exposition of Modern Aeronsutics with 
Working Drawings. ‘be most complete book published 
on aerial navigation. 479 pages, 64¢x 9 inches, 270 il- 
lustrations, inc fading. Ry gee drawings of machines 
and parts. Price 75 postpaid. Send for a de 
scriptive circular. 


MUNN & COMPANY, Inc., 361 Broadway, New York City 


YOUR mie 


ano will shine like new; “3-in-One"™ removes stains, soil, 
scars, scratches; brings back original lustre; generous free 
-_- Write 31N 1 OIL CO: 14 Broadway, New York 


‘How to Construct _ 
An Independent Interrupter 


In SCIENTIFIC AMERICAN SUPPLEMENT, 1615. 
A. Frederick Collins describes fully and clearly with 
the help of good drawings how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins’ article in SCIENTIFIC AMERICAN SUPPLE- 
MENT, 1605, “How to © onstruct a 100-Mile 
Wireless Telegraph Outfit.’ 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 


MUNN & CO., Inc., 361 Broadway, New York 














Pumps Water by Water Pressure 
homes, 
n farms, @ 





For supplying ng water in ¢ 


suinmer hotels ani op pan 


NIAGARA 
HYDRAULIC RAM 


is the ideal syster Pomps water without 

cost. Write for catalogue AA ani estimate. 
NIAGARA HYDRAULIC ENGINE €O. 

140 Nassau St.. N.Y. Chester, Pa. 


rrigatic 


Factory: 











Duryea Buggyaut $675. 
Get my catalog before you 
buy. A postal brings it. 
It will save you money. 
CHAS. 8 DURYVEA, Reading, Pa. 


Let Me Make Your Success 


Leteme show you how by ng hands with me 
our best fo ot Forward, a ulder y 

way to the front and win big, genui 
1 the Greatest Basten on Earth, 


Real Estate, Brokerage 
and Insurance Business 


I teach thoroughly the above big money-making 
branches, also Salesmanship, Advertising and Bus 
Valuable Law Course Free. Ms 
practical, successful, easy to understand 
business for yourself, and act as my Special 
my plan. Booklet Free. 


Simonson School & Realty Co., 


AIRCRAFT 


The World’s Great Magazine of Aerial Flight. 
Covering Every Conceivable Phase of the Subject. 








ness System. 


sarass are complete 
Just what y ! 
Representative 





508 Frisco Building, St. Louis, Mo. 





A Collection of Issues Make a Complete Aero- 
nautical Encyclopedia. 


Edited by Experts Under the General Supervision of 
Alfred W. Lawson. 


Illustrations from Sous Quarter of the Globe. 


Recent numbers contain in estiales by such 
famous men as:—H. A. Toulmin—Counsel 
for the Wright Brothers; Israel Ludlow— 
Counsel for Paulhan ; Clement Ader; Louis 
Paulhan; Robert Esnault-Pelterie; Louis 
Bleriot ; George F. Campbell Wood ; Denys 
P. Myers; Albert C. Triaca; Edward H. 
Young; S. P. Langley ; Hudson Maxim; Sir 
Hiram Maxim; A. Lawrence Rotch, Glenn 
H. Curtiss, General James A. Allen, etc., etc. 

After June 20, the subscription rate will be 
$1.50 peryear. Prior to that date it will be 
$1.00 per year. Single copies 15 cents. 


Back numbers will be sold for the pre- 
sent at the following prices: March num- 
ber, 40 cents; number, 65 cents; 
May number, 25 cents. 


POSITIVELY NO FREE SAMPLES 


THE LAWSON PUBLISHING COMPANY 


37-39 EAST 28th STREET, NEW YORK, U. S, A. 








Tag holder, 
Tapping device, 
Teeth, treating 
Telegraph signals, 


license, J. J. Thompson 
barrel, A. } Stock 
ulcerated, F. M. Cra 
apparatus for dete 
ing the direction of space, J. 8. 8 
»yhone and testing instrument, 
Macking % 604i 
Telephone attachment, J. A. 
Tent, suspended, C. E. Mar a a 
Tentering machines, feeding device fo 
Parkinson ses stbebeee< 
Testing device, J. Muchka P n ‘ 
Thermo electric regulator, W. E. 
Ticket case, Hitchings & Face 
Tie. See Baling tie. 
Tie plates or the like, 
E. York bas ess 
Tightening device, C. T. Cunnius 
Tile trimming machine, WwW. G. 
Timer, D. W. Hare Fan 
Tire, R. He.man . 
Tire holder and er F. 8. 
Tire, vehicle, ’. Schleicher 
Tires, compositio n of matter 
pneumatic, J. Lewis 
Tires, means for automatic ally infl 
pneumatic, R, Connell : 
Tires 


Perry 


Suthergr 


"as i repa 





mechanism for manufacturing 

matic, T. Sloper +++». 961,172 
Tires, pressure regulating ‘device ‘for pneu 

matic, C. J. Brosnan cohweun 961,427 
Tobacco leaves, stemming, J. 0. Morris. 961,746 
T pipe, J. BR. Perry.......- 5 
T stemming machine, 
Tool, Jordon & Sullivan ......... 

1, electrically heated, W. 

1 holder, H. Batchelor 

1, hollow, R. A. Schrag 
Torpedo =el i  <asececes 





: E. 
Toy book, J. W. Bevans 


Toy handke re hief box, H. A. Young. . 
Train control system, electrical 

B. Tonnar CAp4bses thenhonsye 
Tray, collapsible, “i. M. Hays 








portable, 


"Mac k.... 961,145 
manufacture of, J. 


Trautve tte r 961.5 





block, J. 








ne. 
rTmin 
tone. 961,265 


961,146 
961,157 
avs 961,704 
r, B. 
Sees 961,526 
961,419 


961,610 


. 961,666 

961,688 
th) | 
961,407 


| 





ir of 
ating 


. - 961,104 
‘pneu 





quiring 


>| for oxygen than iron. 


foot, or only 1/3 as much. But even then 
it is regarded as a good investment, be 
cause of the very long life. In the au 
tumn of 1908 the company had in service 
475 feet of this rail in addition to three 
crossing frogs and a number of ordinary 
frogs. Its éxperience is certainly worthy 
of attention. However, if manganese 
steel can be rolled to advantage, we may 
expect a still better material at a lower 
figure. In fact, such rails have been 
rolled to sell for about $200 per ton; or 
about $2.50 per foot (about 85-pound sec 
tion). 

Perhaps a considerable portion of the 
expense of rolling manganese-steel rails 
is due to the considerable piping to which 
ingots of this material are subject, re 
thus a large discard or special 
means of prevention. On the other hand, 


considerable blow-holes are thought to be 


infrequent, if they occur at all. This is 


attributed to the high percentage of sub 


stances which have a stronger affinity 


This will be bet 





Trowel, adjustable, R. W. Linvile 4 
fruck brake, E. D. Harding | te ars > 3 r sideri 
Tube filling machine, Re M. & 4|ter understood, perhaps, by considering 
Tube forming machine, seamless, an analysis of manganese steel: 
gins ; f 7 . 
Tube making apparatus, seamless, M. Alt From To 
man . oeaee 961,394 ‘ 
7 mechanic al je vint for. vacuum, D. M Manganese eecceores 0.1100 0.1300 
Moore . 961,151 ‘ 
—. apparatus for hoist ting, G. W. Carbon ..... — 0.0100 0.0120 
0 ee re ilic 9n, 
Tug atts achment for harne ss, equalizer, H. Silicon ........ 7 0.0025 0.0040 
SED od GB et oes , *hosphorus 0.0006 0.00 
Tumb - holder, W. Younie . Phosphorus ........ 0. ‘ pees 
Turbine blade, H. H. “wait ere Sulphur .... 0.0002 0.0006 
Turbine, reversible steam, F. C, Beyerle. 
Twyer iron, J. Kolstrom ..........0. IFOR cscs 0.8767 0.8523 
Typesetting machine for various sizes « 
_ type, Albrecht & Leidenberg 
Typewriter backspacing device, G,. A. 1.0000 1.0000 
are » Soaguban . F 
Typewriter cabinet, E. GET | e.duccécees “J e > j . ies j is 
Speewtine aatgaal chp aetin Gi Some of the difficulties of rolling this 


Smith 
Typewriting 
Typewriting 
Typewriting 
Typewriting 
Typewriting 
Typewriting 


machine, L. 8S. Burridge 
machine, O. Woodward 
machine, W. E. Barnard 
machine, C. A. 
machine, F. A, Young: 
machine, Forbes & Rothw 


961 


Umbrella, folding, J. Kennedy. 





Umbrella, «folding, Z,. Wee canes 
Universal joint, 8S . Moorhead...... 
Unloading apparatus, B. Bertke...... 

alve Me s6cieucdeesestebouee 
Valve, G. G. Little ...... 
Valve combined check and 

a I rrr rire ere 

Valve device, J. Slorach 


Valve for carbureters and 













A. Th, BAGO csccscccscccose 31,590 
Valve for drainage and irrigating systems, 
BE. & on, OE OE 
Valve mes sewers, check, C. J. Carlson 
Valve, W. Fischer ....... 
Valve gear > for steam locomotives, slide, A. 
Jendrusik sev cecsceesnses . 
Valve mechanism, Everson & T rask. 
Valve, safety, L. Schutte ° ° 
Valve, steam regulating, W. F. Kiesel, Jr 
Valve, variable time operating oil con- 
trolled, J Ware 
Vamp trimming machine, 0. Ashton 
Vehicle, J. Reinehr ‘ 
Vehicle and like hood, mot J. S. Cree 
Vehicle, motor, . Roc kwell 
Vehicle seat, supplementary, F. F. Breihan 
Vehicle signal, motor, R. M. Pierson { 
Vehicles, means for locking the steering 
mechanism of motor, A. B. Walters.. § 
Vending machine, H. Werden { 
Vending machine, W. E. Hales 41,694 
Ventilator. See Window ventilator. 
Vibrating screen or sseeee = we &@ 
J. Sturtevant ..... ame - 961,467 
Vibratory apparatus, vs tlve opers mech 








nism for handles of, C. M. > 
Voltage regulator, C. S. Johnson 
Wagon brake, D. Meek e 
| Wall tie or bond, A. C, Decker .. 
Walls, fastening means for, H. EB. J 
See Gy. Gis MONUOE coda cecceeces 
Watch holder for motor vehicles, H. T. 


Adams ° 
Watchmaker's 
Water closet 


loop Ww. Faustms ae 
connection, * 


Water meter, E GONE wecccecs 
Water purifier and clarifier, J. E. Angell 
Weather strip, adjustable, C, on 


Anders 


Wedge, J. L. Thomas 


Weight motor, J Ry Wilson 
Wheelbarrow, J Harris 
Wheelbarrow, A. Hubbard 
Windmill, A. M. Vola asewse 
Windmill, J. A. Swanson ... 
Windmill, L. C. Matthews ......... 
Window adjuster, casement, G. 
Window, double sliding sash, 


Window 
Window 
Wire 
Wire 
Wire 
Wood, 


fastening device, J. L. 
ventilator, H. C. Bunnell.. 
drawing block, H. B. 
OEGee, BE. TORO cccccccccccss 
stretcher and splicer, H. C. 
coloring and fireproofing, W. A. 
Wool, apparatus a removing the 
and yolk from, Vandatte 
Wrench, H. Henricks 
Wrench, A. C. Howe ......... 
Wrench, R. A Montgome ry 
Wrench, G. E. Miller 
RE, Ee My Sn ccna ccccesccece 
X-ray apparatus, A. Granger 
Yarn and making same, J. G. 
Zinkiferous substances, 


“Barris 
treating, G. M 


Joerissen.... 





other apparatus, 





Coaggrove 


Humphrey. . 
Jacobs 


grease 
& Lagye 














700 | 





















Jr. 






Hall ¢ 


on 
ojana 961. 514 





A printed copy of the specification 
of any patent in the foregoing list, o 
in print issued since 1863, will be fu 
this office for 10 cents, provided th 
number of the patent desired and 
given. 


New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
361 Broadway, 


address Munn & Co., 
York. 


Address Munn & Co., Inc., 361 Broadway, 


and drawing 
r any patent 
rnished from 
e name and 
the date be 


New 





metal have been given by Mr. W. 8. Pot 
ter. When the temperature has fallen as 
low as about 1,300 deg. F., it becomes ap 
parently inadvisable to continue, not 
merely because of the great difficulty of 


making reductions, but more especialy 
i | because, when air-cooled afterward, the 
metal will be found to have a coarse 


structure and to be wanting in some of 
its desirable The steel 
however, be reheating 
quenching. However, we have then 
that excellence which results from roll 
ing. Consequently, for the usual meth 
ods, 1,300 deg. F. regarded as 
the lower limit. limit 

it is 


qualities. may, 
and 


lost 


restored by 


is to be 
As to the 
necessary to avoid burning or 
cracking, for the that then the 
steel will be apt to crush in the 
Apparently, the limit beyond 
which it is searcely safe to go is about 
1,875 deg. F. We have then a thermal! 
range of about 575 deg. F. in which to 
effect the rolling. But a rail ingot in the 
ordinary American practice has 
about 900 deg. F. by the time it has 
passed through the finishing rolls. Now 
it may be that manganese steel may cool 
somewhat more slowly than the ordinary 
rail steel. But we cannot expect the dif 
ference between 575 deg. and 900 deg. to 
be thus made up. So that, if we should 
proceed by the usual methods, 
be upable to secure our desired result. 
However, manganese steel has been suc 
cessfully rolled in France, in England, 
and in the United States. 
———o > 04<__—__ 


HAMILTON’S AEROPLANE FLIGHT. 

(Continued from page 521.) 
by Curtiss in his trip down the Hudson 
—he quickly rose into the air and made 
a large circle over the island. When he 
left the shore and started to cross the 
Lower Bay four or five minutes had 
elapsed, so that the actual start was 
made at about 7:40. After flying across 
the bay and the Kill von Kull, Hamilton 
struck the line of the Pennsylvania Rail 
road at South Elizabeth, and followed it 
practically all the way to Philadelphia. 
The special train, bearing. a white 
streamer on the roof of the foremost car, 
soon located him and caught up with 

(Continued on page 528.) 
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sl Place, New ¥ h, the actual tin ricks are, in many i ; 7d was greatly 
eee he nd finish ie inutes. The tric hed by the } the crow . : 
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hnguiry Noa. % at es, possessing great ‘nor’s Island to Nor ; it | sword ewallowine 1 alighted before sundown. : ; 
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esting to note that Representative Shep- 
herd of Texas has introduced a bill into 
Congress cailing for the investigation of 
the Post Office Department into the aero- 
plane for the purpose of carrying mail. 
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classes of work. Naxos emery, owing to 


its large percentage of alumina, follows 
corundum in the scale of hardness. 
Good Turkish emery contains any- 
where from 15 per cent to 25 per 
cent oxide of iron (the larger the per 
entage of oxide of iron, the softer is 


the emery) and it is used therefore ex 
clusively as a polisher on “hard work.” 
Turkish emery has a good fracture, and 


is just tough enough to make it ideal for 
polishing purposes. 
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Most of the Naxos and Turkish emery 
brought to this country comes in pieces 
ranging from the size of a marble up to 


25 or 30 pounds in weight. Formerly it 
was brought over as ballast in ships, but 
it became such an important commodity 


commercially, that during the last quar- 


ter century it has been transported across 
the water as regular cargo. Turkish em- 
ert 


s brought to the seaports of Asia 


Minor in the same primitive fashion 
which has existed for many years—on 
the back of camels. There are no up-to- 
date ning methods. The ore is taken 
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The Scientific Kesha Boy 
By A. RUSSELL BOND 
has just been reported as one of the books at ,. cent most in demand at 


The New York Public Library, Circulation Department 


HIS is a story of outdoor boy life, sugyesting a 
large number of diversions which, aside from 
affording entertainment, will stimulate in boys 


the creative spirit. In each instance complete practical 
instructions are given for building the various articles. 
The needs of the boy camper are supplied by the direc- 
tions for making tramping outfits, sleeping bags and 
tents, also such other shelters as tree houses, straw 
huts, log cabins and caves. The winter*diversions in- 
clude instructions for making six kinds of skate sails 
and eight kinds of snowshoes and skis, besides ice 
boats, scooters, sledges, toboggans and a peculiar 
Swedish contrivance called a ‘‘renwolf.’* Among the 
more instructive subjects covered are surveying, wig- 
wagging, heliographing and bridge-building, in which 
six different kinds of bridges, including a simple canti- 
lever bridge, are described. 
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Scarabeus is gifted with unusual powers, but his magic is ex- 
plained so that others can copy it. Under the directions ef the 
Chief Engit.eer, dams, bridges, and canal-locks are constructed. 
The Chief Admiral and Naval Constructor builds many types of 
boats. some of which are entirely new. The Chief Craftsman 
and the Chief Artist also have their parts in the work done by 
the Society, over which Pharaoh and his Grand Vizier have 
charge. Following isa list of the chapters 
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The different brands of course 
cording to the purity of the emery 
larger the amount of oxide 


railway 


vary ac 
the 
of alumina, 


the better the quality. 

The American emery is mined near 
Peekskill, New York State. Some very 
excellent ore has been taken out at that 


bulk of the 
iron, 


is high 
and therefore soft. 
There is also a small deposit in the State 
but the 
eant, and the quality 
inferior character. 

The following are the physical proper- 
ties of emery: black or black; 
specific gravity, 0.4050 ounce. It is thus 
placed in scale of hardness: 
8%, Turkish 8%, pure 
8% (the diamond teing No. 10). 

In its manufacture the emery passes 
through great chilled rolls and crushed. 
It then passes 
bolting cloth, 
packed 


place, but the 
in oxide of 


emery 


of Kansas, deposit is insignifi 


of the emery of an 


Color, blue 
Pure Naxos 


pure American 


over screens made from 
and from the screens it is 
into full kegs hoiding 
half kegs of about 175 
pounds and quarter kegs of about 75 
the number of the 
determined by the mesh or 
holes in the cloth to the 
The principal numbers are as 
6, 8, 10, 12, 16, 24, 30, 36, 40, 46, 54, 60. 
70, 80, 90, 100, 120, 140, 150, 160, 180, F, 
FF, FFF, FFFF. The first eleven 
bers are what are termed “coarse grain,” 
the second nine are the “fine grain,” and 
the last four are “flours.” In addition to 
these are still finer flours. These 
are fine, principally 
in optical work: 
About 50 per 


directly 


emery being 
number of 
square inch. 


follows 


num 


there 
especially and used 
of all 
with water and then 
with a blower to remove the 
associates and other foreign matter 
ery so treated of 
produce, but this treatment 
pure article which will 
keenly and be more durable than 


wise 


cent emery is 

“biown” 
micaceous 
Em 
course costs more to 
results in a 
cut 


one more 


other 
Much improvement has taken place ir 
the manufact're of 
ars, the 
“concentrating 
of which the 


process 


emery in 
principal innovation being the 
the 
This 
micaceous asso 
emery of 


machine through 


use emery is “mu!led 
also removes the 
ciates and relieves the low 
grade 

The consumption of emery in this coun- 


try, 


ore, 


for both grinding wheels and polish 


ing purposes, in 1909 was about $8,000 
short tons or 18,00),000 pounds 
Emery is a commodity in the manu 


which is absolutely in 
the 


There is no material 


facturing world 


and use of it is cor 
increasing. 
polishing which 
substituted, for the 
that it is peculiarly fitted for this work. 
For 


dispensable, 
stantly 
for 


purposes could be 


successfully reason 


polishing purposes corundum is too 


hard; on the other hand, garnet, quartz, 
and flint are entirely unfitted—they lack 
that physical property of toughness 


which is possessed to a marked degree by 


emery. ate 
* 


in the Electrical 
5,000,000 horse-power actually rep 
the 
or about 270,000 horse 
Of this, 126 


It is stated World that 
of the 
resented by Niagara Falls, only about 
5.5 per cent, power, 
has thus far 


been utilized. 


horse-power is employed in eiectro- 
horse 
horse-} 


power 
hors« 


Nearly 125 


56,006 power 


chemical 
railway 


lighting, and 45,500 


processes 


for service, 36,400 


for 


for power 


various industrial services. 
000 horse-power is transmitted to ] 
than the falls 


amount 


oCints 
ten miles from Of 


12,300 


more 
this 
mitted 





trans- 
than 100 


trans 


horse power is 


a distance of more 
while 33,5 


between 75 


over 


miles, 00 horse-power is 


mitted and 100 miles. 
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